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5 Claims.

This invention relates to automstie centrel

deviees for swilching glectrieal power on and off
responsive 1o ¢ombined cloek time and light in-
tensity chanees.
- Omne ghiect of the invention is
improved light sensifive contrel for Hluminated
signs, streef lishis, and the Jike. Another object
as to provsde ) hght sens;twe eentr@l meaﬁs whie;

Jnoresses. Another object is to
sensitive conirol mesns whieh .is
operate and whose parts have long life
mpr gbjzet« is m proudc a hgh ssns'

m
mymmnying drawmg shD mg a diagram of the
gmpgement, of the eleetrical cireuits,

~In general, this invention is based upon the
‘provision of a time clock as an ovger-ndmg eontrol
over the remainder of the controlled circuit,
over s light-sensitive device eircuit and a power
eireuiy (for lights en streets, bmboa,rds ete., for
exampie), ‘These circuils can receive no power
except in the interval set by switches operated
by the time clock. 'The time clock is adjusted to
make power available to the rest of the cireuit at
some selected hour before which it is desired to
have the light-sensitive devige circuit and the
power gubput circuit non-energized regardless of
the prevailling lieht intensity.
controlled Muminated sien,  for example, t’hle
hour would be somewhat before the earhest an-
Hieipated ’hour of dusk for that region, “Phe glock
yould continue to make power- available kil
some later. =e‘1ected time, at- Whmh Jatter time the
‘clock ‘would shut off power and keep it -off until
the “turn-on” hour by the cleck was avam
reached:
" A preferred arrangement is shown in the dl&-

te -provide an-

A -5

In the case of a

fe

o

'eamra;teg Meress the input lines 25 .and 286.
&L

of fhe ¥ e 'mer 44 »gmql by the co,ngl;aetor 41

;connected ﬁg&@e tep 46 of said transformer,

is <onnected whuough the double

' pele. glaubi throw switch 19 through the switeh

contacts 22 and 28 of he time clock 24 o .one
jnput alternating curzent -power dine 26. -The
other <inpud power dine 26 is connected iteo the
‘other .end 21 of the #ransfoermer #9, and is glso
conneeted in -as .one side 28 of the ;comsroned
power outout. “The time .clack 24 s -electrically
Fhe
4 shyratron tube 1d i anain-
: ﬂxed volmge relationship 1o the plate

82 by meams ©f the woltage divider mebwork of

tihe $wo Tesistors 48 and Ak, these vesistors heing
c.qnnected in geries Across the inpwut -power Jmes
26a0d 26, the.connection toline 25 being: threug*h
Hhe time clock switch points 22 and 23. A sup-
‘Pressor £rid Mooy be @rewded ‘hebween the plate

90732 mnd the grid ‘88 conneeted 1o the sabbode 21

-and majotained -at the same potential. .

A second woltage .divider network .censisting
of the potentiometer 35 and the fixed xesistor
36, is connected between the power dnput line

#25°26 and the tap 46 of the transformer :€4, and

permits +he applieation of the adjustable- volta.ge

‘$0 @ third voltage dividing system .consisting of

the resistor 37 .and the -photo-tube :38. “The

-potentiometer mnt&et 38 is .connected by the

awire 40:to one end of ithe resistor 31, whose other
end ds connected to the junction &l with the

sherminal 42 of the -photo-tube 88, the other

j;ermmal of the photo-d;ube *bemg conneeted by

ta.neous Ita.
trol gf..lt:l .9

£ram, Inthe gontrol eireuit - which receives power 45 3

1s @ light- sensmve unit and a upit for translat-
jng a° plgnal from ‘the light-sensitive anit inte a
‘switehing action. In the eireuit Hustrated, the
s'mbehmg 41nit is .an electy omagnetm relay, whose

petion is controlled by a triode.gas discharge tybe

wﬁh jnd!reet}y heated cathode (thyratron) which
m burn s centrolled by 4 phototube or Hght-
sensiﬁve deviee. "The thyratzon tibe 41 is pro-
aﬂded with -an indireet heating element (2 which

1@9 the £oils of th ;
As-eonnected by the copductor .15 ito o8¢ send 8 55 _mevahle el&ﬁ!‘}&@ wﬁ me
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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; ‘alterhating eurrent) ' to . the photo-
sensitive " circuit, including the photo-tube 38
(photo-tube No. 929),
ohms) and 37 (5 megohms), the potentiometer
35 (3,000 ohms maximum), resistors 43 . (6.000
ohms) and 44 (350 ohms), and the cathode 31.
The element {2 of the gas discharge tube i

(thyratron 2050 or GIL 502A) is energized and !
The light” striking the
photo-tube 38 gradually decreases with. the pass~ -

heats the cathode 3I.

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 21
of the relay to overcome its inertia, the movable
arms 20 and 20A ‘are inoved to the opposite
positions from those shown in the disgram d. e.
to the right). This ‘movement of the relay
switches causes three changes in the system:
(1) :the .output. ecircuit line- 29 'is “connected
through the arm 20 and the contact 45, through
the ' time clock armi 23 and the contact 22 to
thée input. circuit - line 25; thus applying voltage
to the controlled circuit; (2) the coil 21 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 (1 and
any- further changes in light intensity either
short flashes 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 6f
the photoelectric. cell; (3) current to’the heater
element 12 of the tube I'l: and photo=ecell circuit
is. disconnected’ by the arm 20A at the switch
contact 47:

: When the time clor’k reacheq theb“turn off”.

posmon, moving oif the contact 22, voltage is
-shut off from -the relay -coil ciftuit, 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 made again between the movable
arm 23 and the contact 22. The power ocutput
circuit ‘will remain de-energized after the clock
has “turned on” until 'the incident-light ‘inten-
sity on the photo cell 38 has decreased beyond
the pre-selected mtnrmty, which"is controlled by
the ‘setting of the Uotentlometer contact 39.

It will’ be noted that the electronic’ eircuit 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
disr‘:,harge tube closes the relay; as described. This
is advanuageous in reducing current consumption
and in the lonzer effective hfe of the elements
in the’ cn'cmt :

- The advantages of the invention will be appar-
ent. The time elock “turn-on” point may be set
far enough ahead sc that the system will be
ready te turn on the power outputb circuit when
the light intensily has decreased to the selected
level where outsit is desired.- The output is shut
off at a selected clock time, regard]ess of the
length of time it-has been turned on.  The sen-

the resistors 36 (6,000

et

10

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, ete. 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 m the following claims.

We claim:

1. In combination with an input power circuit

- and. an -output power circuit, a light sensitive
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electrical device confrol circuit, a relay switch
controlled by said control circuit, 2 holding cir-
cuit for said relay switch, said holding circuit
being kept closed by said relay switch, and a time
clock switeh, 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 sw1tch dur1ng sald
selected interval of time.

2. In combination with an’input power. circuit
and an output power- circuit, & light sensitive
control circuit comprising a triode gas conduc-
tioh 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 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;
g ralay switch holding circuit, said holding circuit
being . kept closed by said relay switeh; -and a
time clock switch, said clock switch being set-to
allow current to flow from said input cireuit cnly
during a selected interval of time, -said’ relay
switch being held in closed position by said hold-
ing circuit after initial energmatmn by said cur:
rent through said triode cell until released by the

shutting off of said input power cireuit by sa,ldr

time clock switch.

3. In combination with an ‘input, power: mrcult
and an output power circuit a light sensitive con-
trol -circuit coraprising a triode gas conduction
cell having a control grid and a photo~cell cireuit
adapted to.control the fiow of current through
said triode cell by the variable voltage 1mpressed
upon said grid. in respouse to varying light inten-
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 eell; a holding
circuit- for said relay, said hclding 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 allow.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

-eurrent 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 triocde 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 g 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

20

25

6

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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