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5 Claims. 
This invention slates to automatic control 

gevices for syitching electrical power on and pff 
responsiye to combined giggis tire and light is 
esity changes. 
one object of the invention is tip provide an 

improved light sensitiye control for illuminated 
assia, street lights, and the like. Another goject 
is to provide a light sensitive control means Whigh 
will be unaffected by transient light intensity de 
creases and will be completely unaffected by light 
hereases. Another object is to 
easiliye control meets whigh is 

9perate and yhose parts have gag life. 
their object is to provide a light Seas 
which cases a Eelay when here 

releases the relay at a selected elecking. 
ise and Qther objects are atta; 
yeation which yil be und 

following description, referenge bei 
assopsyirag drawing showing a gi 
grangernet gf the electrigal circuits, 

general, this invention is based upon the 
provision of a time clock as an over-riding control 
oyer the remainder of the controlled circuit, 
over , light-sensitive device eircuit and a power 
figui (for lights ea streets, gilboards, etc., for 
example). These circuits gain regeive no pgwer 
except in the interval set by switches operated 
by the time clock. The time clock is adjusted to 
nake power available to the rest of the circuit at 
SQae selected hgur before Whigh it is desired to 
have the light-sensitive device circuit and the 
power output circuit non-energized regardless of 
the prevailing light intensity. In the case of a 
controlled illuminated sign, for example, this 
hour would be somewhat before the earliest an 
ticipated hour gf dusk for that region. The cleck 
yoid continue to make power available until 
some later selected time, at which latter time the 
glock would shut off power and keep it off until 
the “turn-on' hour by the clock was again 
reached. - . . . 

A preferred arrangement is showia in the dia. 
gram. In the eontrol eircuit which receives power 45 
is a light-sensitive unit and a unit for translat 
ing a signal from the light-sensitive unit into a 
switching aetion. In the circuit illustrated, the 
switching unit is an electromagnetic relay, whose 
aetion is controlled by a triode-gas discharge tube's 
with inetirectly heated cathode (thyration) which 

turn is controlled by a phototube or light 
sensitive device. The thyratson tube if is pros 

'sidee with an indireet heating element (2 which 

(C1.75-339 2 
asformer d4 and by the conductor f7 

collected to the tap is of said transfor Baer, 
which is is coanected though the double 

'of the s 

'pole double throw switch 19 through the Switch 
contacts 22 and 23 of the time clock 24 to one 
input alternating eurrent power line 25. The 
other input power line: 26 is connected to the 
other lead 2 of the transformer is, and is also 
connected in as one side 28 of the controlled 
power output. The time clock 2 is electrically 
'operated across the input lines 25 and 26. The 

sthyratre) tube if is naia 
yoltage relationship to the plate 

excitage divider network of 

3. 

ght of a 15the two resisters and these resistors being 
sected intersity of a degg'easilagiggy Gle, als eelanected in series across the input power lines 

25 and 26, the connection toine25 heing through 
the time eleek switch points 22 and 23. A sup 
pressor grid say be provided between the plate 

and maintained at the same potential. . 
A second voltage divider network consisting 

of the potentiometer 35 and the fixed resister 
36, is connected between the power input line 

3:25-26 and the tap is of the transformer 14, and 
permits the application of the adjustable voltage 
to a third voltage dividing system consisting of 
the resistor 37 and the photo-tube 38. The 
potentiometer contact 89 is connected by the 

58), wire O to one end of the resistor 3, whose other 
end is connected to the junction i? with the 

* terminal 42 of the photo-tube 38, the other 
terminal of the photo-tube being connected by 
the wire d5 

the 2032 and the gridss connected to the cathode at 

taegus - 

trol grid 3 

sing intensity 
3.x: rst the 
the ph9tortube 38 king 

creases, changing the voltage relationship be 
tween the goatrol grid 33 and the , 
8 the in tube, until plate 

tion of t 
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arms 20 and 20A of the relay are pulled into 
the closed position (to the right as shown). 

In a typical application of our invention, at 
a predetermined hour approaching sundown, the 
time clock movable arm 23 makes contact at 
22 and thus applies voltage from the input line 
25 (which is, for example, standard 120 volt, 
60 cycle, alternating current) to , the photo 
sensitive circuit, including the photo-tube 38 
(photo-tube No. 929), the resistors 36 (6,000 
ohns) and 37 (5 megohms), the potentiometer 
35 (3,000 ohms maximum), resistors, 43 (6000 
ohms) and 44 (350 ohms), and the cathode 3. 
The element 2 of the gas discharge tube fi 
(thyratron 2050 or GL 502A) is energized and 

The light striking the 
photo-tube 38 gradually decreases with the pass- . 
heats the cathode 31. 

ing time of day and with it the resistance of 
the photo-tube increases, until the voltage on 
the grid 33 allows plate current to pass. When 
the required current passes through the plate 
circuit and through the electromagnetic coil 2 
of the relay to overcome its inertia, the movable 
arms 20 and 20A are moved to the opposite 
positions from those shown in the diagram (i. e. 
to the right). This movement of the relay 
Switches causes three changes in the system: 
(1) the output circuit line. 29 is connected 
through the arm 20 and the contact 46, through 
the time clock armi .23 and the contact 22 to 
the input.circuit line 25, thus applying voltage 
to the controlled circuit; (2) the coil 2, of the 
relay is connected to the input circuit line 25 
through the arm 20A and switch contact 48 so 
that it no longer depends on the plate current 
from the thyratron gas discharge tube. f and 
any further changes in light intensity either 
Short fiashes or of longer duration have no effect 
on the relay or on the photo-cell circuit until 
the time clock has again turned over control of 
the photoelectric cell; (3) current to the heater 
element 2 of the tube, and photo-cell circuit 
is disconnected by the arm 20A at the switch 
contact 4. ... ', " . 

When the time cock reaches the “turn off'. 
position, moving of the contact 22, voltage is 
shut off from the relay coil circuit, the relay 
opens, and the output circuit is de-energized. 
The relay, electronic components and output cir 
cuit will remain de-energized until the time clock 
again reaches the selected “turn-on' position, 
and contact is inade again between the movable 
arm 23 and the contact 22. The power output 
circuit will remain de-energized after the clock 
has “trned on until the incident light inten 
sity. On the photo cell 38 has decreased beyond 
the pre-selected intensity, which is controlled by 
the setting of the potentiometer contact 39. 

It will be noted that the electronic circuit is 
in operation only in the interval between the 
“turn-on' time by the time clock and the attain 
ment of sufficiently decreased light intensity so 
that the plate current through the thyratron gas 
discharge tube closes the relay, as described. This 
is advantageous in reducing current consumption 
and in the longer effective life of the elements 
in the circuit. 
The advantages of the invention will be appar 

ent. The time clock “turn-on' point may be set 
far enough ahead so that the System will be 
ready to turn on the power output circuit when 
the light intensity has decreased to the Selected 
level where output is desired. The output is shut 
off at a selected clock time, regardless of the 
length of time it has been turned on. The Sen 

O 

4. 
sitive instruments in the circuit are in use for 
Only a short period of time each day, and there 
fore have long life and require little servicing. 
This is most important in controlling sign light 
ing, etc. The arrangement is simple, relatively 
inexpensive, and its use conserves electrical en 
ergy by turning on the power output circuit only 
When needed, and turning it off when a selected 
time by the clock has been reached. 
While particular embodiments have been used 

to illustrate the invention, it will be understood 
that various modifications may be made without 
departing from the spirit and scope of this inven 
tion as defined in the following claims. 
We claim: 
i. In combination with an input power circuit 

and an output power circuit, a light sensitive 
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electrical device control circuit, a relay switch 
controlled by said control circuit, a holding cir 
cuit for Said relay Switch, said holding circuit 
being kept closed by said relay switch, and a time 
clock Switch, Said time clock Switch being set to 
allow Current to flow from Said input circuit only 
during a selected interval of time, said relay 
switch being closed at times by said light sensi 
tive electrical device control circuit and for the 
succeeding time being held closed by said holding 
circuit energized by said input power circuit, flow 
ing through said time clock Switch during said 
Selected interval of tie. 

2. In combination. With an input power circuit 
and an output power circuit, a light Sensitive 
control circuit comprising a triode gas conduc 
tion celi having a control grid and a photo-cell 
circuit adapted to control the flow of Current 
through said triode cell by the variable voltage 
impressed upon said grid in response to varying 
light intensities on the photo-cell of said photo 
cell circuit; a relay switch adapted to be closed 
at times by said current through said triode cell; 
a relay switch holding circuit, said holding circuit 
being kept closed by said relay Switch; and a 
time clock switch, said clock Switch being set to 
allow current to fow fron said input circuit only 
during a selected interval of time, said relay 
switch being held in closed position by said hold 
ing circuit after initial energization by Said cur 
rent through said triode cell until released by the 
shutting off of said input power circuit, by said 
time clock Switch. m 

3. In combination with an input power circuit 
and an output power circuit a light sensitive con 
trol circuit comprising a triode gas conduction 
cell having a control grid and a photo-cell circuit 
adapted to... control the flow of current through 
said triode cell by the variable voltage impreSSed 
upon said grid in response to varying light intens 
sities on the photo-cell of said photo-cell circuit, 
a relay switch adapted to be closed at times by 
said current through said triode cell; a holding 
circuit for said relay, said holding circuit being 
kept closed by said relay Switch and a time clock 
switch providing over-riding control over said 
photo-cell circuit and said output power circuit, 
said clock switch being set to allows current to 
flow from said input circuit only during a selected 
interval of time, said relay Switch being held in 
closed position by said holding circuit after initial 
energization by said current through said triode 
cell until released by the shutting off of said input 
power circuit by said time clock switch, said relay 
switch in closed position shutting off energizing 

* current to said triode cell and said photo-cell cir 
cuit, and applying voltage to said output circuit. 
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4. Automatic electric output circuit switching 
control means comprising a photosensitive elec 
trical device, a triode gas conduction tube, a 
double pole electromagnetic relay SWitch, a time 
clock switch, and an input electrical circuit, said 
photo-sensitive electrical device being adapted to 
be Subjected to light of varying intensity, Said 
device under a seletced light intensity being 
adapted to impress an electrical charge on the 
grid controlling the flow of current between the 
heated cathode and the plate of Said triode gas 
conduction tube, said flow of current arranged 
in a circuit adapted to close said double-pole 
electromagnetic relay Switch, said relay SWitch 
when closed connecting the coil of Said electro 
magnetic relay to said input circuit independent 
of said triode tube circuit, and said relay Switch 
also connecting said output circuit to Said input 
circuit, said input circuit being connected and 
disconnected at selected time intervals by Said 
time clock Switch. 

5. Automatic electric output circuit SWitching 
control means comprising a photosensitive elec 
trical device, a triode gas conduction tube, a 
double-pole electromagnetic relay Switch, an in 
put electrical circuit, and a time clock Switch, 
said photosensitive electrical device being adapted 
to be subjected to light of varying intensity under 
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a Selected light intensity being adapted to im 
press an electrical charge on the grid controlling 
the flow of current between the heated Cathode 
and the plate of said triode gas conduction tube, 
said flow of current being arranged in a circuit 
adapted to close said double pole electromagnetic 
relay switch, said relay SWitch when closed con 
necting the coil of said electromagnetic relay to 
said input circuit independent of Said triode tube 
circuit, and disconnecting Said photoelectric de 
vice including the heating circuit of Said triode 
cell, and said relay switch also connecting and 
disconnecting said output circuit, Said input cir 
cuit being connected and disconnected at Selected 
time intervals by said time clock Switch. 
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