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9 Claims.
My invention relates to electric discharge ap-

- paratus, and it has particular relation to control
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apparatus incorporating electric discharge de-
vices.

It is an object of my invention te provide a
system that shall be actuable by a physical dis-
turbance of relatively short duration to produce
a response of relatively long duration.

Another object of my invention is to provide
a system that shall be actuable by a -physical dis-
turbance to produce a response persisting for a
predetermined interval of time substantially in-
dependent of the time during which the dis-
turbance persists.

A further object of my invention is to provide
an electronic timing relay that shall be actuable
either by a short impulse or by a disturbance
persisting for a relatively long interval of time.

A more specific object of my invention is to
provide a system that shall be actuable when
under the influence of radiant energy to produce
a response persisting for a predetermined in-
terval of time.

According to my invention, I provide a system
incorporating an electric discharge device having
a control electrode and 2 plurality of principal
electrodes. Normally, the control electrode is
maintained at a potential relative to the princi-
pal electrodes such that the conductivity of the
discharge device is relatively small. In the con-
trol cireuit of the discharge device an element

" responsive to a physical disturbance—for ex-
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ample a photo-sensitive device,—is provided.
When the disturbance occurs, the conductivity of
the discharge device is increased. In addition, I
provide a capacitor which is connected in the
control circuit of the discharge device when its
conductivity is increased and gradually charged
in such manner that after a predetermined in-
terval of time the conductivity of the discharge
device is again decreased. The current charging
the capacitor produces a potential drop tending
to maintain the higher conductivity of the dis-
charge device, so that even if the physical dis-
turbance persists for only a relatively short in-
terval of time the conductivity of the discharge
device remains at its increased value for the in-
terval of time predetermined by the charging
of the capacitor.

The novel features that I consider characteris-
tic of my invention are set forth with particu-
larity in the appended claims. The invention
itself. however, both as to its organization and
its method of operation, together with additional
objects and advantages thereof, will best be un-

(Cl. 250—41.5)

derstood from the following description of a
specific embodiment when read in connection
with the accompanying drawing, in which the
single figure is a diagrammatic view showing an
embodiment of my invention.

The apparatus shown in the drawing comprises
a discharge device | having an anode 3, a hot
cathode 5 and a control electrode 7 and prefer-
ably, though not necessarily, a gaseous medium.
Anode-cathode potential is provided for the dis-
charge device | from a suitable alternating
source 9 through a secondary section If of a
supply transformer 13, One terminal 15 of the
secondary section f1 is connected to the anode
3 through the exciting coil 17 of a relay (9 that
is to be actuated by the discharge device and the
other terminal 21 is directly connected to the
cathode 5. When the discharge device | is non-
conductive, the relay 19 is deenergized and its
upper moveable contactor 23 is maintained dis-
engaged from a plurality of fixed contacts 25 to
which the conductors 21 of an operatfing circuit,
such as a burglar alarm system, for example, are
connected. When the discharge device f is ren-
dered conductive, the relay 19 is energized and
the operating conductors 21 are connected.

Normally, the discharge device { is maintained
deenergized by a suitable biasing potential. The
potential is derived from the alternating source

8 through another secondary section 29 of the @

transformer 13, a rectifier 3f and a voltage di-
vider 33. 'The movable tap 35 of the voltage
divider 33 is connected directly to the cathode
5 of the discharge device { and its negative ter-
minal 31 is connected to the control electrode 1
through a suitable resistor 39. Thus, a negative
biasing potential is impressed between the con-
trol electrode T and the cathode 5.

It is to be noted that while my invention is
herein shown as applied to a discharge device in
which a negative potential must be impressed be-
tween the control electrode and the cathode to
maintain it in a substantially non-conductive
condition, it is equally as well applicable to a
system incorporating a discharge device which
is maintained non-conductive when zero poten-
tial is impressed between the control electrode
and the cathode or by a positive potential im-
pressed between the control electrode and the
cathode. If a discharge device of this type is
utilized, the proper connections may, of course,
be made at the voltage divider 33.

Td; control the conductivity of the discharge
device, a photo-sensitive device 41 is provided.
The cathode 43 of the photo-sensitive device is

o

56



10

- 20

25

30

40

18
“t

50

55

60

76

O

2
connected directly to the control electrode 7 and
its anode 45 is connected to the positive terminal
47 of the voltage divider 33. ‘To time the opera-
tion of the apparatus, a capacitor 49 cooperates
with the resistor 39. One plate 51 of the capacitor
is connected to the positive terminal 471 of the
voltage divider 33. .

When the photo-sensitive device 41 is deen-
ergized or the radiant energy impinging thereon
is relatively small, the negative potential im-
pressed from the voltage divider 33 between the
control electrode 7 and the cathode 5 predom-
inates and the discharge device | is non-conduc-
tive. With the discharge device in this condi-
tion, the capacitor 48 is short circuited by a pair
of conductors 53 and 55 connected to its plates
51 and 57 and interconnected with each other
by the lower moveable contactor 59 of the relay
19.

When sufficient radiant energy impinges on the
cathode 43 of the photo-sensitive device 81 even
for a short interval of time relative to the perio-
dicity of the source 9, an instantaneous current
flows in a circuit extending from the positive
terminal 47 of the voltage divider 33 through a
conductor 61, a conductor 63, the photo-sensitive
device 41, a conductor 65, the resistor 39 and a
conductor 67 to the negative terminal 37 of the
voltage divider. The potential drop across the
resistor 39 produced by the current flow through
the photo-sensitive device 41 inereases the poten-
tial of the control electrode relative to the cath-
ode, thus rendering the discharge device | con-
ductive for at least the interval of time that the
photo-sensitive device 41 is subjected to radiant
energy. If the discharge device 1 is of the gaseous
type, it will, in general, be energized for a sub-
stantial portion of a half period of the source
9 and the relay 9 even if it is of ordinary struc-
ture will be actuated. If the discharge device |
is of the high vacuum type, it will remain ener-
gized only as long as the photo-sensitive device
is subjected to radiant energy. In such a case
it is desirable to provide a sensitive relay that is
actuated when current flow through it persists
for only a short interval of time.

Regardless of the character of the discharge
device | when the relay (9 is actuated, its upper
moveable contactor 23 engages the pair of oper-
ating contacts 25 while the lower moveable con-
tactor 59 disengages its cooperative fixed con-
tacts. 69 to remove the short circuit from the
capacitor 49. On the other hand, its central
moveable contactor Tf engages a pair of cooper-
ative fixed contacts 13 connecting the upper plate
571 of the capacitor 49 to a moveable tap 15 of
the resistor 39. Since the lower plate 51 of the
capacitor is permanently connected to the posi-
tive terminal 47 of the voltage divider 33, charg-
ing current now flows to the capacitor in a cir~
cuit éxtending from the positive terminal of the
voltage divider ‘through the conductor 61, the
capacitor 48, a conductor 11, the conductor 53,
the moveable contactor 71 of the relay 19, a con-
ductor 18, the portion .of the resistor between
the moveable tap 15 and its right-hand terminal,
and the conductor 671 to the negative terminal
31 of the voltage divider. The charging current
which now flows produces a potential drop across
the portion 81 of the resistor 39 between the
movable tap and the right-hand terminal which
maintains the discharge device | conductive and
the relay 19 actuated. At the same time the
.upper plate 571 of the capacitor 49 which is con-
nected to the control electrode 1 through the
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remaining portion 83 of the resistor 39 is charged
negative while the lower plate 51 is charged posi-
tive. The flow of current persists until the
capacitor 49 becomes charged toa predetermined
diffcrence of poléntial such that the negative
potential impressed between the control electrode
T and the cathode 5 of the discharge device | is
sufficient to maintain it deenergized. At this
time the discharge device ! is rendered non-con-
ductive, the relay 8 is deenergized, the capacitor
49 is discharged and the system is thus prepared
for another operation.

It is to be noted that the system operates in
the manner just described regardless of whether
radiant energy continues to impinge on the photo-
sensitive device or not. If the radiant energy
persists for only a portion of the time, the differ-
ence of potential impressed on the capacitor is
somewhat smaller than it is when the radiant
energy persists during the whole interval of op-
eration.. However, if a capacitor 49 of proper
magnitude is selected, the time will be substan-
tially the same. .

Although I have shown and described certain
specific embodiments of my invention, I am fully
aware that many modifications thereof are possi-
ble. My invention, therefore, is not to be re-
stricted. except insofar as is necessitated by the
prior art and by the spirit of the appended claims.

I claim as my invention:

1. In combination an electric discharge device
having a control electrode and a plurality of prin-
cipal electrodes, means for maintaining said con-
trol electrode at a potential relative to one of said
principal electrodes such that said discharge de-
vice passes a relatively small current, means in
circuit with said control electrode and one of said
principal electrodes responsive to an external dis-
turbance for substantially increasing the current
transmitted by said discharge device and a ca-
pacitor in circuit with said control electrode and
one of said principal electrodes only to be charged
only after said current is increased for decreasing
said current to a considerably smaller value after
a predetermined interval of time,

2. In combination an electric discharge device
having a control electrode and a plurality of prin-
cipal electrodes, means for maintaining said con-
trol electrode at a potential relative to one of said
principal electrodes such that said discharge de-
vice passes a relatively small current, means in
circuit with said control electrode and one of
caid principal electrodes, responsive to an ex-
ternal disturbance persisting for only a short
interval of time for substantially increasing the
current transmitted by said discharge device, a
capacitor in circuit with said control electrode
and one of said principal electrodes only and
means for maintaining said capacitor discharged
and charging said capacitor only after an in-
crease in the current transmitted by said dis-
charge device to maintain the current at the in-
creased value for a predetermined interval of time
in spite of the fact that said disturbance no longer
persists and thereafter to decrease said current to
a smaller value.

3. In combination an electric discharge device
having a control electrode and a plurality of prin-
cipal electrodes and a gaseous medium, means
for maintaining said control electrode at a poten-
tial relative to one of said principal electrodes

such that said discharge device is non-conduc-~’

tive, means in circuit with said control electrode
and one of said principal electrodes, responsive
to an external disturbance for rendering said
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discharge device conductive, a capacitor in cir-
cuit with said control electrode and one of said

principal electrodes only and means for main- -

taining said capacitor discharged and charging
said capacitor only after said discharge device
has been rendered conductive to render said dis-
charge device non-conductive after a predeter-
mined interval of time.

4. Tn combination an electric discharge device
having a control electrode and a plurality of
principal electrodes and a gaseous medium, means
for maintaining said control electrode at a poten-
tial relative to one of said principal electrodes
such that said discharge device is non-conduc-
tive, means in circuit with said control electrode
and one of said principal electrodes, responsive
to an external disturbance for rendering said dis-
charge device conductive, a capacitor in circuit
with said control electrode and one of said prin-
cipal electrodes and ‘means responsive to said
discharge device when rendered conductive for
charging said capacitor only after said discharge
device has been rendered conductive to render
said discharge device non-conductive after a
predetermined interval of fime.

5. In combination an electric discharge device
having a control electrode and a plurality of prin-
cipal electrodes, a first source of potential, means
for deriving a potential from said source and im-
pressing it between said principal electrodes, a
second source of potential, means for deriving a
potential from said second source and impressing
it between said control electrode and one of said
principal electrodes, a photo-sensitive device in
circuit with said second source and connected be-
tween said control electrode and said one prin-
cipal electrode, a capacitor and means actuated

by a change in the current flow through said dis- .

charge device for connecting said capacitor in
circuit with said second source and said control
electrode.

6. In combination an electric discharge device
having a control electrode, an anode and. a
cathode and a gaseous medium, means for im-
pressing an alternating potential between sald
anode and said cathode, a source of direct cur-
rent potential having a positive terminal and a
negative terminal, means including a resistor for
connecting said negative terminal to said control
electrode and said positive terminal fo said
cathode, a photo-sensitive device having an
anode and a cathode, means for connecting sald
anode of said photo-sensitive device to sald posi-
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tive terminal and said cathode of said photo-
sensitive device to said control electrode, a ca-
pacitor and means for connecting said capacitor
between said positive terminal and said resistor.

7. In combination an electric. discharge device
having a control electrode, an anode and a cath-
ode and a gaseous medium, means for impressing
an alternating potential between said ancde and
said cathode, a source of direct current potential
having a positive terminal and-a negative ter-
minal, means including a resistor for connecting
said negative terminal to said control electrode
and said positive terminal to said cathode, a
photo-sensitive device having an anode and a
cathode, means for connecting said anode of said
photo-sensitive device to said positive terminal
and said cathode of said photo-sensitive device
to said control electrode, a capacitor and means
responsive to said discharge device when it be-
comes energized to connect said capacitor he-
tween said positive and said negative terminals
at least through a portion of said resistor and
when it becomes deenergized to short-circuit said
capacitor.

8. In combination an electric discharge device
having a control electrode, an anode and a cath-
ode, means for impressing a potential between
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said anode and said cathode, 2 source of direct -

current potential having a positive terminal and
a negative terminal, means including a resistor
for connecting said negative terminal to said
control electrode and said positive terminal to
said cathode, means for connecting said anode

30

of said photo-sensitive device to said positive ter- .

minal and said cathode of said photo-sensitive
device to said control electrode, a capacitor and

means for connecting said capacitor between said -

positive terminal and said resistor.

9. In combination an electric discharge device
having a control electrode, an anode and a cath-
ode, means for impressing a potential between
said anode and said cathode, a source of potential
having a first terminal and a second terminal,
means, including a resistor for connecting said
first terminal to sald control electrode and sald
second terminal to said cathode, a photo-sensitive
device having a pair of electrodes, means for con-
necting one of sald electrodes of said photo-sensi-
tive device to said control electrode, a capacitor
and means for connecting said capacitor between
sald second terminal and sald resistor,
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