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My invention relates ‘to electron”tube.circuit
means:responsive to:a signal pulse.of short dura-
tion, -and more particularly to.electron tube:cir-
cuit. means’ for .operating a :signaling circuit. for
a: predetermined minimum.: time. interval in. re-
sponse to an input signal which may. be a pulse
of very short duration.

The present invention is an 1mprovement upon
the electron. tube circuit. means: described and
. claimed:in the copending application:for Letters
Patent of the United States, Serial No. 155,248,
filed April 11, 1950, by Williath Bruce Coughlin
foriElectron Tube Circuits Responsive to a Signal
Pulse of Short Duration; the:two: applicatlons be-
ing'of common ownership. 4

< Itds well . known that: electron dlscharge de-
vices of the gas filled variety: have the inherent
property of becoming conductive or.of being fired
due: to-the ionization of the gas.. In order to de-
ionize the gas so asto stop.the'conduction of the
device, it is necessary to reduce the positive anode
potential:-of the device.below:a certain value for
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for Vehicle Reportmg Systems, filed July 16 1949,
by. Richard W. Treharne, Jr. -In the above re-
ferred to-application there is shown the appa-
ratus for detecting the passage of a vehicle such -
as & train by a certain point..; The passing train
causes the .apparatus to produce a signal or pulse
of very short duration such as approximately one
millisecond.if the train .is traveling at a high
rate of speed. However, if the train should stop
at or be. moving very slowly by the -detection

-point, the apparatus produces a signal of ex-

tended duration.
It is an object of my mvention to prov1de an

improved circuit means- which includes an elec-

tron discharge device of the gasfilled variety and
wherewith a.signal of a predetermined duration is
effected. in response to a s1gnahng impulse of
very short. duration.

It is a further object of my mventlon to pro-
vide mnovel and;improved: circuits. for deionizing
an-electron discharge device of the gas ﬁlled va=

“riety.

a:short period: of  time.  :For. ‘éxample, in grid=

‘controlled gas tubes such as.thyratrons the.con-
trol grid is capable:of preventing:the tubeifrom
firing;- however,. after the:tube has: fired' it is
necessary to reduce the.positive:anode. potential
in.order to stop:the-conduction of the tube.: :

When the anode:of an électron discharge. de~
vice.of the:gas filled variety.is supplied with di-
rect current energy the:usual manner:of deioniz=
ing: the ‘gas and stopping the: condiction:of the
device: 1s 1o remove the energy supphed to the
anode’’ .

It isa Well known expedlent to supply the anode
of electron discharge devices of the gas filled va-
riety -with alternating. current. - When this is

“done the :device can: fire only on the alternate
half cycles during which .the anode potential is
positive, ‘and during..the .half:cycles when the
anode is:negative the gas-deionizes thereby stop—
ping the conduction‘of the device.

In certain -applications.it.is: desirable that ‘a
circuit means be provided:for.operating.a signal-
ing circuit for.a:predetermined minimum time
interval in response to-an:input signal:.which may
be s pulse’of very short duration.. Also; it is.de-
sirable that g circuit:means be arranged.to op-

erate a signaling circuit: iniresponse:to;and. dur=

ing:: an .input signaliof: an. extended duration.
Furthermore, the. circuit. means: should:-be:ca~
pable. of:recurrently responding to successive-in-
pub’ sighials. ;:Asuse for.:such.a:cireuit ‘means-is
sHown. in :the ‘copending::application: for: Letters
Patent of:the United :States; Serial No.:105,144;
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Anothei' obJect of my mventwn is the provision

‘of circuit. means for an electron discharge device

of - the gas filled variety incorporating mnovel
means to maintain a signal circuit operated when
the.tube is recurrently ionized .and. deionized in
response to an input signal of some duration.

It is another object of my 1nvent1on to. pro~"
vide an improved: circuit: mea.ns for operatmg a
signaling ‘circuit. for-a ; predet;ermmed minimum

- time-interval in response to-an input 51gna1 pro-
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duced ‘by the apparatus used in:the above re- -
ferred to Vehicle Reporting System.

Other objects of my invention and: features
of novelty therein will be apparent from the fol-

lowing ‘description taken in connectlon w1th the

accompanying drawing.

In practicing my-invention I prov1de an elec-
tron discharge device of the gas filled variety such
as a thyratron tube having an-anode, a cathode,
-and :a -control. electrode: The tube is provided
with -‘an anode- circuit which includes in series
a.. timing resistor and the winding- of g control
relay..  The. anode circuit is normally. supplied
with-energy from a direct current - source by a
circuit including: a.back contact of . the relay,
and-when' the control relay is pxcked up, the -

. anode circuit is supphed with ‘energy- from .an.
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alternating current source by a circuit including
o front. contact .of (the relay. .The voltage of
both the direct; current source and the: alternat-
ing ‘current source are -preferably- high- enough

Yo render the:tube conductive; however, the con-

trol electrode is norma.lly blased in. a- negatlve
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direction to thereby render the anode circuit
ineffective to fire the tube. The circuit opera-
tion is such that when the signal applied to the
control electrode overcomes the bias of the con-
trol electrode, the' tube is rendered conductive
and the-control relay picks up its contacts.: A
capacitor in series with 'a resistor is connected
across the anode circuit, and: the capacitor: is.

normally charged to the potential .of the. direct.

current source. ‘Thus, when the  contrel relay

‘10

~in picking up- opens its back contacts; a cufrent -

flows through the anode circuit due to the par-

tial .discharging of the capacrtor and thereby
causes the relay to continue to pick Up and’close.

its front contacts. - When the control'relay closes
its front contacts, the alternating current source
- ‘supplies energy to the anode circuit: so that dur-

15

" to terminal 8of capacitor Cl.

tive terminal of the source of direct current HB:
by a circuit that may be traced from the anode,
through the winding of relay CR, through the
timing resistor RI, and .over back contact b of
relay CR to thepositive terminal of battery HB.
The cathode 2. of tube VT is' connected to the
negative terminal of battery HB by a common

.ground connection as indicated on the drawing.

Capacitor Cl is charged to a potential equal to

<that.of the direct current source HB by a.circuit

that may be traced from terminal 7 of capacitor
Ct, over back contact b of relay CR to the posi-

: ‘_tlve terminal of ‘battery HB and. from the nega-

tive: termmal ‘of 'battery HB by means of the
common ground ‘connections through resistor R2
The resistance of

- resistor R2 :is -proportioned -and arranged so as

ing the negative half cycles 0f the alternating. .

current the tube becomes deionized and thereby
permits the control electrode to regain control
©of the conduotron through the tube. ~Also ‘'when
‘the “control relay closes its front contdcts, the
‘partially - discharged’ capacitor is connected in
‘multiple with -the ‘control relay -and timing re-
-sistor by’a cireuit which mcludes oneof the front
‘contacts of the'eontrol relay: The-capdcitor then

~-charging capacitor Cl-to a suitable value.
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discharges causing’a eurrent H6: flow- through the -

relay and the timiing ‘resistoriso’ that theé relay
remains in ‘the. picked up.position for a short
perrod ‘of time, for-example; one seécond. Thus,
if the signal applied to the control ‘électrodeisa
pulse of short -‘duration, the relay is:picked up
for approximately one second, and if the signal
is ‘of -extended - duration ‘the pulsating -current
through the contiol rélay will ‘cause the relay to

remain- picked: ‘up. ‘Unider ‘either ‘condition, the.

relay is picked up for at least approximately one
second after which time the rélay ‘veturns to its
‘normal -position -and may e ‘operated again in
g, similar manner. Tt -can resdily be seen that
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‘the device which is’ to be ‘opeérated by this eir=

cuit means can be governed over the contacts of
the control relay.

I shall describe one forni of - orrcult means for’

operatmg a sighaling circuit for-a, predetermmed
minimum ‘time interval in ‘response ‘to an input
signal which-may-be a pulse of very short-dura-
tion; which: circuit-means-comprises a preferred
embodlment of my invention andis- adapted for
use with'a vehicle-detection: system. T .8hall then
point out the novel featiires thereof in claims.

45

to limit the value of the initial surge of current
In
order to . srmphfy the drawing, the circuit for -
supplying energy to. the heater 3.of tube VT is
not. shown: “'The. control-electrodeior “grid i of
tube VIis biased negatively: by:a source ofdivect
current that is applied overacircuit: that may be
traced from. the grid: 1, through resistor RG: to
the negative terminal of battery -GB; and from
the positive terminal of battery GB 1o the cath-
ode 2 of ‘tube: VI. -The parts are :arranged and
proportioned so that: the négative potential ap-
plied to thergrid 1 with respect to the cathode 2
sufficiently biases tube VT to-thereby prevent the
firing of, .or conduction through tube. VT even
though the proper positive operating potential is
applied: to'the anode:4 with respect to the cath-
ode 2. Tt is to be -understood that other well
known means for-biasing thyratron tubes may be
used:and that- my mventron JS not hmlted tothe
method “hérein shown.:

The input signal: source not shown, whlch pro-
duces. the ‘input:signal that causes the :circuit to
operate is connecied to terminals 9-gand 48 -which

- are respectively :shown connécted:to; the grid 1 .of

tube: VT and:to the.cathodé: 2: by means of the
common grouiid connections as indicated.

‘It:is well’known in the art.that with a thyra-
tron tube; even though a large positive: potertial
is.appliedto the:anode:with respect 10 the cath-
ode if'the potential with :respect:to ‘the -cathode
applied to:the contrél electrode:or grid -is ‘mnore
negative ‘than a certain walue, depending ‘upen

.. the:maghitude ‘of the anode ‘potential, the tube

The accompanying drawingis & dragrammatlc N

view showing-a preferred embodlment of my in-
vention.

‘Referring to the drawmg, the apparatus here
shown comprises ‘a thyratron tube VT having a
control electrode or grid {, a cathode 2, a heater
3 and an anode 4. The apparatus also includes
a control relay CR, a first resistor Rl a second
resistor R2; a capacitor Ci; a high voltage direct
current-source HB; - suitable source of alternat=-
ing current energy not shown connected to termi-
nals § and 6, which provides the proper voltage
for operating the apparatus; a resistor RG and a
battery’ GB for applying -a direct current bias
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voltage between the grid | and the cathode 2 0f

tube VT; and an input signal source, not shown,
connected to terminals 9-and- 10 for pbroducing
the 1nput signal which causes the circuit to op~
erate.

The apparatus -is shown in its- normal cond1-

“tion; that is, the input srgnal source'is inactive,.

thyratron tube: VT:is' non-conducting, and the
control relay CR: is in its deenergized position.

The anode 4 of tube VT is connected to'the posi- 1

70

is'considered to:be non-conductive: by virtue of
the fact:'that the ‘gas-therein :is not-ionized.
However, when the potential applied to the grid
is:less negative than this certain value, the tibe
is'said to be fired .or-rendered conductive in that
ionization of the gas therein‘takes place. -

From the foregoing, it will be:séen that when
the input signal source is made active and the in-
put signal supplied from the:input signal source
overcomes the negative ‘grid bias voltage applied '
to tube VT, the tube will be:fired or become con-
ductive.. As:a result.of tiibe VT becoming con-
ductive ‘4 current, hereinafter reférred: to ds the
anode ‘current, fows:throiigh a:circuit that: may
be:traced from the pdsitive terminal of ‘battery
HB, over back contact: b:of relay CR;, through
resistor:Ri; through the winding ~of ‘rélay CR,
through'the tube VT irom-the anode 4 to the
cathode 2, and: thence: to: the negative terminal
of battery 'HB by means of the .common :ground
connectlons The’ parts ‘are’arranged and pro-:
portioned sothat theanode cutrent which flows
through the ‘winding: ‘'of: relay CR energizes. the
Telay ‘causing it to pick-up its ‘contacts:. :
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When felay :CR’ picks up-its contacts,:the pre= .

vlously traced :circuit established: over:its back
contact b:is: opened ‘and:thus:the:anode:current
supplied.by battery HB is:interrupted;:-However,
anode:current;will: flow:through. a:circuit:that
may. be traced from terminal T1.of capacitor: Ct,
resistor ‘Rl relay: CR, the:tube space from the
anode: 4 to thecathode:2 of tube VT, the common
ground connections, and:-resistor :R2 -to-terminal
8. of capacitor Cl. - The:capacitance of capacitor
Cl. and:the value-of the-circuit:resistance. com=-
“prising the sum of the resistances .of resistors Rl
and R2, relay CR and. the anode:to cathode,;re-

relay. CR. to contmue -to p1ck up and close 1ts
{front contacts. - .

‘When:relay CR plcks up its contacts and front
\contact b is closed, a c1rcu1t is completed that
may. be traced from termmal 5 of the alternatlng
- current:-source, over front contact b of relay CR,

through resisfor R, the wmdmg of: relay CR. to
the anode 4 of tube VT .and from the cathode 2
to. termmal 6 of the alternatmg current source
by means_of the1r common ground connect1ons
Also .when relay CR plcks up its contacts and
front contact a is closed, a capac1tor dlschargmg
circuit is completed wh1ch may be traced from
terminal 1 of capacltor Cl, through resistor. R{,
through the winding of relay CR, and.over front
contact @ of relay.CR.to terminal 8.of capac1tor
Cl. It will also be noted that resistor R2 is con-
nected in multrple with the anode 4 and cathode
2 of tube VT by a c1rcu1t that may be. traced
from the anode 4, over front contact a of relay
. CR, through res1stor ‘R2'and by means of their
common ground. onnectlons ‘to the cathode 2 of
,tube VT. Thus, .when the contacts of re
‘are-in the1r plcked up posxtmns, the alte

: W
current source, connected bétween. terminals, -5

and- 6; -is. connected in series with the charged
capac1tor Ci, Whlch is connected in multiple with
the - control relay CR and Tesistor’ Ri; and the
anode cathode clrcurt of tiube VT wh1ch 1s con-
‘nected in mu1t1ple ‘with resistor R2.’ ’

It is obvmus ‘that.the potential apphed to the
anode 4 w1th respect to the cathode 2.of tube vT
by the' revaously traced circuit will ‘be at any

; 1nstant “the algebraxc sum of the voltage across

5
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: L) 6
relay CR; the capacitor.discharges through the
series combination.  The values of the capaci-
tance of capacitor C1 and. the resistance of the

“winding of relay CR and resistor Rl are so pro-

portioned that the -current that .flows during the
discharging of capacitor C{ sufficiently energizes
relay CR . to cause it to continue to retain its
contacts-in their picked up position for a desired
minimum time interval -which may be approxi-
mately. one second hefore the current decays to
such a: low value that the relay releases its con-
tacts. ; It is: obvious:that the:values of these cir-
cuit components may be chosen. to provide greater
or less time -delay before the relay CR releases

e Wir 15 -itsiicontacts:and. that my-invention is not lim-
CR due to the d1scharg1ng of capac1tor Cl, causes

ited to the approximately one second. tlme delay
ag-shown: in this.embodiment. :

“Thus, if. the input signal which 1mtlated the
c1rcu1t .operation .described: above ‘is.of extended
duration, the_control_- relay CR picks up its con-
tacts. and they remain picked up during the time
the.input signal is-applied:in addition to approxi-
mately one second immediately following the re-

moval:of the input.signal depending upon the

values -of .the clrcult comnonents in the capacitor
d1scharg1n¢r circuit, .

When the control’ relay CR releases its con-
tacts,. the: apparatus is.returned to its normal

‘ cond1t10n ready to.be reactuated.

30
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the capac1tor Cl and the voltage of the alters ~°

_natmg current source.aid obviously the potential
»applled to the anode 4 with respect to the ‘cath=
ode 2 may be at t1mes eitHeér positive or negative.
,Therefore, it ¢an. be seen “that.during’ the time

that. the potent1a1 apphed to the anode 4 w1th :

Arespect to the. cathode 2, is hegative, the gas
wrthm the tube VT bécomes deionized and’ there
is no conduction through the tube. Also, during
the:time that the potential applied t6 the anode

A w1th respect to the cathode 2, is positive and

: greater than the ionizing poténtial of the’ tube,
the gas: thhm the tiibe VT becomes 1on1zed and
there is conductlon through the tube provided
that the 1nput signal. supplied " from’ the input
s1gnal source -overcomes -the negatlve grid bias

- voltage apphed to.the tiibe VT,  The current that

Hows .through t prev1ous1y traced c1rcu1t when

there is ‘conduction through the ‘tube, VT charges
capacltor Clto'a voltage that is somewhat less
than the peak voltage of the alternating current
source. .

:-Since -the charged capacitor Cl. is connected
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When the input signal:which 1n1t1ates the c1r-
cuit:operation is a.pulse of very short duration,
the circuit-operation is.as deseribed above except
that when the control relay CR picks up:its con-
tacts: thereby -closing: the circuit over -its .front
contact . q,; the .gas ‘within . tube vT becomes de-
ionized: and the tube will not become conductive
because the negative, gr1d bias potential applied
to.its: control electrode on: grid I in the absence
of a sultable Anput signal prevents the. tube from
ﬁrmg or . becoming conductive: ‘Thus, -the con-
tacts of the control relay having p1cked up remain

-picked-up;for approx1mately one second depend-

ing. upon. the: values,-of the c1rcu1t components
in the capacltor dxschargmg circuit. When -the

5 control relay. CR releases its contacts, the appa-

ratus is again 1eturned to its normal cond1t10n
ready to be reactuated o

From, the foregoing 1t Wlll be seen that. I have
prov1ded circuit means for operatlng the contacts
of 'the control relay CR for a, period of at least
approx1mate1y one second from an mput signal
wh1ch may.be a pulse of . very short . duration,
Clrcults Whlch .are-to. be governed: by the pres-.
ence or. absence of an mput mgnal may be -con=
trolled by contact ¢ of relay CR as. shown on
the drawing. . It is.-to0:be: understood however,
that. the arrangement of .the contacts of relay
CR.for.controlling particular circuits.is not lim-
ited:to that shown on the drawing but:that other
contact -arrangements may be: provided if desired;

- Although'my invention is especially suited for
use. in.connection with wvehicle detection systems;
it.should be pointed out that my invention is not. -
limited to-such use; but that it may be used iri
other applications:where ‘a short: input signal or
pulse is 1o be used for operating ‘another eircuit
for & considerable longer period of time.. -

Although T 'have herein’ shown and descnbed k
only one form:of apparatus embodymg my in-

- vention, it “is ‘to" be* understood ‘that varlous
changes and modlﬁcatlons may be made therem
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©Having thus descrlbed 'my mventmn wh‘at I
claim:is: . -
1. comblnatlon o, source: of direct. current
asouree-of alternatmg current, a gas-filled: elec-
tron diséharge deviee having ananode, a-cathode
ahd a-control- electrode, a-control relay, a circuit
connected ‘across said anode and cathode .and
including a winding: of said relay, meansfor sup-
plying direct ‘current to -said -circuit from-said
direct .current ‘source whén said relay-ig'in “its
deenergized position, means for ‘supplying alter-
nating currernt to said:circuit from said - alternat-
_ ing-current source when said relayis in its ener-
gizedposition, & - capacitor,~means governed by
sa1d relay in‘its: deenergized position for :charg-
ing said capacitor from said:direct current source,

- said capac1tor through said winding of: the cén- '

10

15

means including saud charged capacitor ‘for sup-

plying current- 1o’ said ‘cireuit ‘from said charged
capacitor during the time that said relay:is oper-
ated from its deenergized to-its energized :posi<
tion; -and ‘means -governed by “said ‘relay in ‘its
energized ‘position for discharging said capacitor
through said winding-'of ‘the ‘control relay; the

20

parts ‘being: so: proportioned Jthat‘said relay will -

be operated to its energized position in .response
to -a" predetermined condltlon of said - control
electrode. -

2. In combmatmn ‘s, source ‘of- dlrect current,
a source of alternating:current; a -gas-filled €lec-
tron discharge device having an anode, a-cathode
and a control electrode, a control relay, a circuit
connected across said ‘anode ‘and cathode and

including a winding of said relay, -means gov-
erned by said relay in ifs deenergized position

_for supplying direct current to said circuit from
said direct current source, ‘means governed by
said relay in its energized position for supplying
alternating current to-said circuit from said-al-
ternating current source, a capacitor, means gov-
erned by said relay in ‘its deenergized ‘position
for charging said capacitor Irom said direct cur-

rent source, means including said charged ca-~

pacitor for-supplying curreni to said circuit from
said ‘charged capacitor during ‘the time that:said
_relay is operated from its deenergized to its ener-

25
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trolrelay; and a:source of bias:woltage connected
across:said control electrode :and -cathode ‘and
so proportmned to. norma.lly render said: direct
current “source and:isdid :alternating ~current
source -ineffective to fire ‘said ‘discharge :device,
a souzrce-of mput signalvoltage connected across
sdid- -control.electrode: and :cathode, “and said
souree ‘of input’ s1gnal voltage being effective at
times to render-said direct current:source and
said’ alternatmg current ‘source effective to fire
said ‘@ischarge -device. :

4,-In ‘combination, a source- of d1rect ‘current
a -Source of alterndting current, a- gas-ﬁlled ‘elec-

tron-discharge device having ananode;: 2. cathode - -
and-a control electrode ‘a..confrol: relay, g clreuit

connected across ‘said ‘anode and cathode and
including a winding of said relay, said:-relay hav=
ing eontacts operable from a first toa: second
‘position “wheh its ‘winding is energized, 'means
1nclud1ng ‘one-of ‘said contacts of “the icontrol

‘relay in”its frst pcs1t1on -for ‘supplying direct -

current to sa1d circuit from: said direct:current’
soutrce; means 1nc1ud1ng ‘one-of saud contacts iof
the control relay 'in-its-second pos1t1on for sup=
plying-alternating ‘current to'-said -circtiit’ from
said -alternating - current source, - a - capacitor,

‘means including ‘one-of said-contacts of the con-

trol rTelay in its first: position for- chargmg ‘said
capacitor from:-said- direct-currént source, means
including said ‘charged -capacitor ‘for supplying
current to ‘said “anode ‘circuit from’ said charged
capacitor durmg the ‘time ‘that said contacts-of
the control relay are moving between’ the1r first
and second- pos1t1ons, and ‘means including- ene
of said contacts ‘of the control relay in its second
position for: d1scharg1ng said ‘capacitor:through
said winding of the control'relay; the parts being
SO proportloned that said’ relay w111 be operated
to its energized posmon in response ‘to a ‘pre-

determined: condition ‘of ‘said ‘control: electrode

45

gized position, means governed by ‘said relay in -

- its. energized position for ‘discharging 'said ca-
pacitor through said:winding of :the ‘contrel re-
lay; @ source of-input signal'voltage, and means
to'connect said'input signal voltage source across
said control électrode and cathode, said source
of input signal voltage being effective-at ‘times

to render said-direct current source ‘and said -

alternating current ‘source effectwe t0 ﬁre ‘said
discharge device. -

3. In combination, a ‘source of direct- current
a‘source of alternating icurrent, .a gas-filled elec-
tron discharge device having an anode, a cathode

and a:control electrode, a control:relay, a circuit.

connected :across :said anode :and 4 cathode and
including a:winding: of .said: relay, means ‘gov-
erned - by:said relay in:its.deenergized position
for. supplying direct current to said circuit from

50

5, In combination, a source of dirvect ‘currént,
a’ source of ‘alternating eurrent,:a thyratrcn ‘tube
having ‘an anode, 2 ‘cathode ‘and s -cortrol’ ‘elec-
trode, ‘a control relay, a circuit’ connected across
said anode and cathode *and including ‘o "wind«<
ing of said Télay, said relay having ‘contacts
operable from a first to-a second position when
its winding is ‘energized, means”including- one
of said contacts of the control relay in its first
position for supplying direct current to said cir-
cuit from said direct current source, means in=

. cluding’one of said’contacts of the control relay

55
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“said -direct current source, means :governed by

said relay ‘in its:energized position for supplying
alternating -current - to -said circuit from said
alternating :current source, a -capacitor, means
governed by said .relay-in its.deenergized posi~
tion for charging said capacitor -from said direct
current source, . means -including sa1d charged
capacitor for supplymg current: tosaid circuit
from said charged capacltor during the ‘time
tHat ‘said relay‘is opera.ted from its deenergized

65
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to its'energized position, means governed by said

relay in its energlzed position for dlsch’a;rging

75

in its second’ position for supplying ‘alternating
current to said circuit from said alternating-cur-
rent source, a capacitor,  means: including one
of 'said contacts of the control rélay in its first
position for charging said capacitor from -said
direct current source, means ‘including:’ “safd
charged . capacitor for ‘supplying current to’ said
anode circuit from 'said ‘charged ‘capacitor dur-
ing the time that said contacts of the c¢ontrol
relay are moving between their first and ‘second
positions, ‘means including one-of said contacts
of “the ‘control relay- in - its ‘second position for
discharging said capacitor through said ‘winding .
of the control relay, and a source of 'bias voltage
connected. across said control electrode and cath=
ode and so proportloned ‘t0 hormaily render said
direct eurrent source.and said alternatmg cur-
rent source ineffective "to- fire - said - dlscharge
device.

L 8. In combmatlon o first ‘pair, of termmals
adapted 10" be’ connected to a-source of* d}rect

current o second pair-of’ termmals adapted to
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be connected to a:source of alternating current,

a gas-filled -electron’ discharge device having. an
anode, a cathode and a comntrol electrode, a con-
trol relay,:a ‘cireuit connected across said anode
and cathode and: including “a winding ‘of | said

relay, means: for‘connecting:said:‘circuit to said:

first pair of terminals when said relay is in-its

deenergized ‘position;:means for ¢onnecting ‘said

eircuit'to said second pair of ferminals when said

relay ‘is.in its energlzed posltmn, an capac1tor,'
means goverried 'by said relay in-its deenergized:

position for connecting said capacxtor to'said first
pairiof: terminals, cireuit ‘means- for connectmg

said capacitor ‘to sald: eircuit ‘during-the time:

that said relay-is operated from its deenerglzed
to its energlzed posxtion, and means- governed by
said relay in its' energized positioni forconnecting
said. capacitor - ACTOSS said winding' of the con=
trol relay, ‘the: p being so0 ‘Proportioned that

when said termmals are connected to said sourees.

of current fsaid! relay will be operated to its ener-
gized positlon in ‘responseto’ a predetermmed
conditlon ‘of said: control electrode e T

7. In‘combination; 4 - fi¥st: pa1r of termmals,

adapted to ‘be connected to'"a “source’ of - direct

14
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1ng of the control relay, a third pair -of terminals
adapted:to be-connected to a source of bias volt-
age and connected across said eontrol electrode
and cathode, and a fourth-pair of terminals
adapted to be connected to a source of input
signal voltage and connected: across said control
electrode and cathode, the parts being so. pro-
portioned that when said terminals are con-
nected to said sources of current and voltage,
said source of bias voltage will normally render
said direct current source and: said- alternating.

current source-ineffective to fire said discharge

15
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.. current;  a second pair-of ‘terminals -adapted to .

be’ connected ‘to ‘4 source-of ‘dlterhating current

a gas-ﬁlled electron dlscharge device having an -

anode, a ‘cathodé” and a  ‘control electrede, a
éontrol- relay, ‘8- c1rcu1t connected across” said

30

"anode’ ard-cathode:and including a wmdmg of ‘

- said-relay, ‘means: ‘governed by ‘said relay in-its
deenergized po ‘tlo‘
cuit to said ﬁrst -pair f termmals, means. gov-
erned by said relay in its energ1zed posrtlon for
connecting® said” mrcmt to said second pair of
terminals, a capacltor means- governed by said

relay in‘its- deenerglzed position” for connectmv‘
said eapacitor to said first pair of terminals, cir-

cuit means for connectmg said capac1tor to said
circuit durihg the- tlme that said relay:is oper-
ated from'its’ deenerglzed to-its energized posi-
tion, meams governed ‘by’said relay-in its ener-
gized position for ~connecting 'said ’capacitor
across said winding “of the control relay, ‘and a
third pair of terminals adapted to be connected

to a source of mput signal voltage and connected:

01" connectmg sa1d cir-:
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across .said ‘control “electrode: and cathode, the

parts beihg so proportioned that when said termi-
nals are connected to.said sources of current and
voltage, said source .of input signal voltage will
be effectlve at times to render said direct- cur-
rent_source. and said alterfating current source
effective to fire said .discharge device.

-8, In combination, a first pair of terminals
adapted to be .connected to a source of direct
current, a second pair of terminals: adapted to
be connected to: a source of: alternating current,
a ‘gas-filled: electron discharge device having an

anode, a cathode and a control electrode, a con-
" _trol relay, a circuit connected across said anode

and cathode and including a winding of said:
relay, means governed by said relay in itsde=
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energized position for connecting said eircuit-to

said first pair of terminals, means governed by
said relay in its energized position for connect-
ing said circuit to said second.pair of terminals,
a capacitor, means governed by said relay in its
deenergized position for connecting said capac-
itor to said first pair of terminals, circuit means
for connecting said capacitor ‘to. said  circuit
during the time that said relay is operated from
its deenergized ‘to ifs energized position, means
governed by said relay in its energized position
for connecting said capacitor across said wind-
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device, and ‘said ‘source of ‘input signal voltage

“will be effective ‘at times to render said direct

current . source and said alternating current
source effective. to fire said discharge device.
9.:In ‘combination,. a first pair of " terminals
adapted tobe.connected to'a source of direct
current, ‘a second. pair of terminals adapted. to
be” connected to 'a source of alternating current,
& gas-filled electron discharge device having an
anode, a cathode and'a control electrode, a con-
trol.relay, a circuit connected across §aid anode
and cathode and:including a winding of said
relay, said relayihaving contacts operable from
a first to a second position when its- winding is
energized, means .including ‘one- of said con-
tacts of the control relay in its first position for
connecting said first ‘pair: of terminals to said
anode circuit, means including one of said con-
tacts of the control relay in ‘its second position
for connecting said second pair of terminals to
said anode circuit, ‘a capacitor, means including
one of said contacts of the ‘control relay in its.
first. position - for: connecting " said . capacitor: to
said first. pair.of terminals,  circuit means for .
connecting .said capacitor. to. said anode circuit
during the time that said contacts:of'the con-
trol- relay are moving between ‘their first and
second -positions; and means including one  of
said contacts of the control relay. in its second
position: for ;connecting said’ capacitor to: said
winding of: the control relay; the parts being so.
proportioned that when:said terminals are.con-

5 ‘nected ‘to said:sources of current said relay will

be operated :to its energized position in. response
toa: predetermmed cond1t10n of sald control

electrode, -

10. In combmatmn a’ ﬁrst pa1r of  terminals
adapted fo. be connected to'a source of direct
current, -a7 second pair ‘of términals adapted to
be connected- to & source of alternating current,
a thyratron tube having an anode, a cathode

~and a - control electrode, a. control relay, a cir-

cuit connected across said anode and cathode

~and including a winding of said relay, said relay

having contacts operable from-a first to a sec-
ond position when its winding is energized,
means including one of said contacts of the con-
trol relay in its first position for connecting said
first pair of terminals to said anode ecircuit,
means including one of said contacts of the con-
trol:relay in its second position for connecting
said second pair of terminals to said anode cir-
cuit, a. capacitor, means including one of said
contacts of the control relay in its first position
for connecting said capacitor to said first pair
of terminals, circuit means for connecting said
capacitor to said anode circuit during the time
that said contacts of the control relay are mov-
Ing between their first and second positions, and
means including cne of said contacts of the con-
trol relay in its second position for connecting
said capacitor to said winding of the control
relay, a third pair of terminals adapted to be
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connected to a source of bias voltage and con=
nected across said control electrode:and:cathode,
- a fourth  pair of terminals adapted: to be con-
nected to a source of input signal voltage and
connected ~across - said control electrode and
cathode, the: parts being so proportioned: that
when - said terminals ‘are ~connected  to said
sources of current and-voltage, said source of

ot

bias: voltage will-normally render said - direct -

current- source  and -said. alternating  current
source -ineffective’ to -fire -said tube, and' said
source: of input signal voltage will be-effective
at times to-render-said-direct.current source and
said. alternating. curlent source effective to ﬁre
said. tube. :

11, In combination, ‘& source of direct current
a source of alternating current; a gas filled elec-
tron discharge device havihg an anode; a cathode
and a control electrode;:a control relay having a
winding ‘and front:and back ‘contacts, a first
anode circuit connected across. said anode and
cathode and including said. winding: and.a back

10
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contact of said relay and: said direct current -
source, a;second anode. circuit. eonnected. across -

said anode and cathode and including said wind- ¢

ing- and a-front contact. of said relay and said
alternating current -source, 'a source of inpuf
signal voltage; an.input circuit connected. across
said control electrode and cathode and including

said source of signal voltage;. said input signal :

voltage source poled to render said direct current
_source and said alternating current source effec-
tive . to fire said:discharge device;, a capaeitor, a
first-circuit: means-including a back contact: of

said relay connecting said capacitor to said direct s

current source to charge the capacitor, a second
circuit means connecting said capacifor across
said relay winding to energize the relay by the
discharge of said:capacitor -when the back con-
tacts of the relay are opened; said capacitor by
its discharge: effective to pick up the: relay and
retain the: relay. picked up . for a selected time
interval, whereby the relay is:picked up and re-
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tained picked. up:for'said selected time interval .

in response to. a: relatively: short pulse of signal
voltage, is retained picked up as long as:the signal

voltage continues and:is released when:the signal .

voltage ceases, and a signal control -circuit in-
cluding a contact of said control relay.

12. In combination; a first pair of terminals
to-which g source of direct current may be con-=
nected; o sécond pair of terminals to which a

12
source: of alfernating current:may:bies conneeted;
a, third pair:of terminals to 'which:a: source’of bias
voltage may: be/connected; & fourth: pair:af ters
minals to:which-a source of-inputisignal:voltage

- may; be connected; a:gas:filled electron discharge
- device - having an anode; a;cathode and:a control
-electrode;: a control relay having awinding and

front -and. back contacts;; g, first-anode circuit:
connected- geross: -said: anode; and ‘cathode: and:
including - said - winding 7and- a- back contact- of:
said relay-and said:first pair of terminals, a sec=
ond: anode:circuit: connected 'across: said: -anode
and’ cathode: and: including -said- winding " and &
front contact: of-said-relay and said second pair.
of termihals, a: first:input ciretit connected-across
said control.electrode -anid-cathode and including
said: third pair-of ‘terminals; a second:input: cit=
cuif connected across said contrel -electrode .and
¥ 2al 1nclud1ng\ said - fourth. pajr.of; ters
minals; saad. first-and: second: 1nput~_ reuits: poled-
for said’ dlscharge devrce to- be-normally.-nen-:
conduetive due to a.bias voltage at said third:pair
of terminals and. for the: ‘diseharge device:-to-he
fired-due to'a s1gna1 voltage ‘at said fourth pair
of terminals, .a capacitor, -a. first circuit: means
including a.back centact of said relay connecting
said.capacitor across said first pair of terminals
for ‘charging - the. capac1tor, a seeond: cireuit
means. connecting said -capacitor across: said
winding. of said relay for supplying current tothe
winding ‘due. to the- discharge- of the: capacitor;
when the back: contacts of said relay are.opened,
said capamtor by its discharge:through:said see-~
ond eircuit means: effective to: pick. up ‘said relay
and to retain-it picked up for a selected time in~
terval in response:to the firing of:the- discharge
device due to a- short pulse-of signal voltage at
sald fourth pair of terminals; -said second anode
circuit: effective to fire the discharge device and
retain the-relay picked up in response to g Pro=
longed.: signal voltage at: said fourth pair. of ter-~
minals and to deionize said device when a signal
voltage ceases, and a-signal control eircuit m-
cludmg a.contact.of said-relay. -
PAUL N. MARTIN. -
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