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This invention pertains to an improvement in 
photo-electric relays and more particularly and 
specifically to such a device for turning on and 
off electric lights as for instance the lights of a 
street lighting system or the lights in some other 
similar electric circuit. . 
A photo-electric relay for turning on and off 

the lights in a street lighting system is not 
broadly new as relays for such purpose have been 
in use for a number of years. Such relays as have 
been manufactured and put into use for turning 
on and of the electric current supply to street 
lighting circuits have however an inherent fault, 
which is that the level of light required to actu 
ate the circuits in the mornings to turn of the 
current in the circuit and extinguish the lights 
is higher than the light level required to actuate 
the relay to turn on the current in the circuit 
to the lights at night. This difference in the light 
levels required to turn on and off the circuit has 
resulted in the lights burning in the morning for 
a longer period than required, that is, the lights 
have remained on beyond that period where ar 
tificial illumination is necessary with a result 
ant wastage of electrical energy. 

Broadly the invention comprises means for au 
tomatically adjusting the resistance of the rheo 
stat or other resistor in the relay circuit. This 
adjustment of resistance takes place after the 
relay has operated in the evening to turn the 
lights on and the adjustment is one which in 
creases the resistance of the rheostat or the re 
lay circuit to thereby decrease the light level at 
which the relay will operate the following morn 
ing to turn the lights off. This will result in 
turning the lights of promptly after there is 
sufficient natural light for visibility and will over 
come the wastage of electric energy incident to 
relays now in use. 
With the foregoing statement of the object 

of the invention and description of the broad in 
ventive concept, description will now be given of 
specific arrangements which will accomplish the 
desired result and provide a photo-electric relay 
control which will extinguish and turn on the 
street lights at exactly the same light level, that 
is to say, a relay which will operate in the eve 
ning and in the morning at the same light level. 

Description of two forms which the invention 
may take is given and in the accompanying draw 
ing illustrative of the invention, 

Fig. 1 is a diagrammatic illustration of a re 
lay embodying my invention, and 

Fig. 2 is a similar illustration of a modified 
form of the invention. 
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The present invention comprises an improve 
ment, which I call an adjusting relay, to be used 
in combination with a photoelectric relay manu 
factured by the General Electric Company. A 
photoelectric relay as manufactured and sold by 
the General Electric Co. is schematically illus 
trated in Fig. 1 of the drawing and my improved 
adjusting relay is illustrated in combination 
therewith. 
The photoelectric relay circuit includes a beam 

power rectifier-amplifier tube which is a multi 
purpose tube containing a beam power amplifier 
and a diode rectifier within the same envelope. 
For the purpose of clarity this tube in the sche 
natic illustration of Fig. 1 is shown as two sepa 
rate tubes. The rectifier tube being designated 
E and the amplifier tube F. 

Referring to Fig. 1, A. and B. designate the. 
main power lines for supplying 115 volt 60 cycle 
electric current. To the power line B a take-off 
wire f is connected and a take-off wire 2 is con 
nected to the power line A. Wire is grounded 
as at 80. The wire 2 has in it a resistor 8 to 
limit the magnitude of current which will flow 
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through the tubes in case of a fault at any point 
in the circuit. The cathode heaters are connect 
ed in series with their free ends across the full 
potential of the main power supply except as 
limited by resistance 8. Further respecting the 
rectifier E, the resistor R and the two capaci 
tators 50 and 5 comprise a half-wave rectifier 
and resistor type "Pi' filter, as it is known to 
the art, for Supplying the remainder of the cir 
cuit with the required potential of direct cur 
rent. The voltage divider consists of a variable 
resistor 3, which may be in the form of a rheo 
stat and resistors 4, 5 and 6. The variable resistor 
3 is for regulating the bias potential of the cath 
Ode to the desired value. The value of this bias 
potential as determined by the setting of the 
rheostat 3 will control or determine the level of 
day light at which the relay will function and 
particularly the level of light required for the 
relay to turn on the circuit. This variable re 
sistor or rheostat is provided so that when in use 
the relay can optionally be set so that the relay 
will cause the circuit to be closed, that is turn 
on the circuit, at any selected level of light with 
in the range of the relay. 
The beam power amplifier F is an electronic 

tube construction or arrangement well known 
The beam forming plate of this 

amplifier is at cathode potential, being connected 
inside the envelope to a thorium-coated Cath 
ode (not shown in the diagram) which cathode 
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and beam forming plate are connected to the 
voltage divider as indicated at 0. The control 
grid is connected to the light-sensitive photo 
tube J and its circuit at . The Screen grid is 
connected to the voltage divider at if and there 
fore is held at a potential somewhat less than 
the full anode potential but above the cathode 
potential. The anode or plate 2 of the ampli 
her is connected to the full output positive po 
tential of the rectifer through a coll forming 
a part of the magnetically operated circuit 
maker or breaker C. 
This circuit maker or breaker C is a high 

sensitive telephone type relay such as is con 
mon and well known in the art. 
The signal or trigger circuit has therein the 

photo tube J which is a device well known tO 
the art and needs no specific description. 
Suffice to say that it consists of the usual light 
sensitive cathode and a blackened anode en 
closed within an evacuated glass envelope. As 
has been previously mentioned, the cathode of 
this photo tube is connected to the control grid 
of the amplifier by a wire connected at the 
point T. It is connected through the resistor 
Ri to the grounded conductor of the circuit. 
The anode of the photo tube is connected 
through a limiting resistor R2 to the positive 
output of the filter circuit as indicated at . 
A capacitor C2 is connected across the amplifier 
cathode and control grid and protects against 
very short transient light or electrical surges 
that might cause false operation or chattering 
of the circuit maker and breaker or relay C. 

It is thought that the invention will be better 
understood if a description of the operation of 
the commercial photo relay control circuit is 
given prior to a description of my improvement 
thereof and the modified operation resulting 
from my improvement of the standard photo 
electric relay circuit. 
The standard and in this case the General 

Electric photoelectric control circuit or device 
operates as follows: When there is no light 
falling upon or striking the photoelectric tube 
J there will be no current flowing through it and 
there consequently will be no potential across 
the resistor Rf and the grid of the amplifier will 
be at negative bus potential. The rheostat or 
adjustable resistor 3 will be adjusted to produce 
a cathode bias such that insufficient current 
will flow through the relay contact maker and 
breaker C to cause it to operate. When how 
ever light falls upon or strikes the phototube 
the electron flow through it and resistor Rf will 
raise the potential of the amplifier grid and 
permit sufficient current to flow to cause the 
operation of the circuit maker and breaker relay 
C. The Setting of the variable resistor or rheo 
Stat 3, this is the cathode bias control, deter 
mines the photo tube current and the voltage 
drop across resistor R, which is necessary to 
raise the amplifier grid potential sufficiently to 
cause operation of the circuit maker and breaker 
relay C. 
From the foregoing it will be seen that the 

circuit maker and breaker or relay C, which is 
magnetic in nature, is energized in daylight 
hours when light falls upon the photo tube and 
is deemergized during the hours of darkness 
which are at night. When deenergized the cir 
cuit maker and breaker relay C causes electrical 
contacts or terminals 20 and 2 to engage which 
closes the circuit to complete the supply of cur 
rent to the street lighting system. Or to SOme 
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auxiliary contacting device of a street lighting 
system, such as for instance the coll H. 
In most applications of this control relay for 

street lighting systems the contacts 20 and 2 
are not capable to handling the currents and 
voltages usually encountered in street lighting 
circuits and consequently the relay is made to 
operate a still further contact or relaying device 
which has the capacity to handle these heavier 
circuits. Hence the illustration of the coll H 
which is associated with other instrumentalities, 
not shown because they form no part of the 
present invention, which are capable of han 
dil'ng the heavier currents and cause the closing 
of the street light circuit when the coll l is 
energized. Under certain conditions coll H and 
instrumentalities with which it is associated 
could be eliminated and the street lighting cir 
cuit opened and closed directly by the opening 
and closing of the circuit through the contacts 
20 and 2. 
From the foregoing it will be seen that in the 

commercial photoelectric relays described above 
the particular light level at which the circuit 
will be closed through the contacts 20 and 2 is 
determined by the setting of the resistor or 
variable rheostat due to its control of the 
magnitude of the cathode bias potential. In 
creasing the resistance of the rheostat 3 will 
lower the bias of the cathode and likewise lower 
the light level required to cause the operation of 
the circuit maker and breaker C to open the 
contacts 2 and 2. A decrease in the resistance 
of the rheostat will raise the light level re 
quired to energize and cause the operation of 
the circuit maker and breaker C. The differ 
ence between the light level required to de 
energize the circuit maker and breaker C and 
the light level required to energize it is a fixed 
value of light due to the inherent characteristic 
of the circuit maker and breaker C which char 
acteristic is that a higher magnitude of current 
is required to cause it to pick-up, that is cause 
engagement of the contacts 20 and 2, than is 
required to cause the circuit maker and breaker 
to release these contacts. This difference may 
be, as previously mentioned, desirable to pre 
vent erratic operation but this difference in op 
erating light level results in causing the relay 
to maintain the street lighting circuit "on." 
that is, closed longer than is required by usual 
street lighting schedules. It is to overcome this 
defect that the present invention has been con 
ceived and perfected, and specific description 
of the improvement which accomplishes the 
elimination of this fault will now be described. 
My improvement might be well called an ad 

justing relay in that it adjusts the internal re 
sistance of the main relay circuit during the 
night with the result, as will hereinafter appear, 
that the relay circuit will cause the lights to be 
extinguished in the morning at exactly the same 
light level at which the relay will cause the lights 
to be turned on in the evening. 

I have devised two forms of adjusting relays, 
for the accomplishment of the foregoing. One 
form appears in Fig. 1 of the drawing and the 
other in Fig. 2. In both instances my adjusting 
relay is used in combination with a commercial 
General Electric photoelectric relay circuit. 

Describing my improved device as it is illus 
trated in Fig. 1 of the drawing, a current con 
ducting line 22 is connected in the main relay 
circuit as indicated at 23 and terminates in a 
pivotally mounted arm 24 having on its upper 
face an electrical contact 25 and on its outer free 
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end a roller 26. A second conductor 2 is con 
nected into the main relay circuit by connection 
to one side of the rheostat and particularly 
to the adjustable contact element 2 of said rheo 
stat. The opposite end of the conductor 27ter 
minates in a contact 2 positioned immediately 
above and adapted for contact with the afore 
mentioned contact 2. 

In the particular commercial relay with which 
my invention is associated there is a contact 30 
which is associated with the previously mentioned 
and described contact 20. The commercial relay 
is quite evidently provided with the contact 30 

3 
by the operation of the relay or circuit maker and 
breaker C. The operation of the motor causes 
the cam 45 to be revolved in the direction indi 

10 

so that the relay could be operated to function 
in reverse to the usual manner, by which we 
mean, the relay could be used to energize a street 
lighting or other circuit in the daytime rather 
than to deemergize it. In my improvement I 
make use of the contact 30 extending from it a 
line or conductor 32 the opposite end of which 
terminates in an electrical contact 33. The main 
current supply conductor B is extended beyond 
the point 6 at which it is met by the conductor 
34 running to the contact 2. This extension 
of the supply line B beyond the point B is des 
ignated by 35 and terminates in a contact 36 
above but in spaced relationship to the afore 
mentioned contact 33. Intermediate the contacts 
33 and 36 is a pivoted arm 37 carrying on its op 
posite sides contact points adapted for engage 
ment with the contacts 83 and 36. The free end 
of this arm is provided with a roller 38. The 
contacts on the arm 3 are electrically connected 
to a conductor 39 which is electrically connected 
to one terminal of a motor 40. A conductor 4 
is connected to the other terminal of the motor 
and terminates in a movable contact 42 of an 
adjustable resistor or rheostat 43 which rheo 
stat is connected to the aforementioned conduc 
tor 27 at the point 44. Wires 4f and 22 are con 
nected at point OO. 
The motor 40 is a synchronous motor such as 

may be found on the open market and is there 
put to many uses as for instance in electric clocks 
and other electrical timing devices. This motor 
is mechanically connected to a cam 45 for revolv 
ing it at a speed of one-half revolution per hour. 
The rollers of the cam or contact arms 24 and 
37 are in engagement with the cam face of this 
Cal. 
From the foregoing it will be seen that the 

contacts 25 and 29 are connected in parallel with 
the rheostat 43 and that the rheostat in turn is 
connected in series with the control rheostat 3 
of the main photoelectric relay control. As a 
consequence when the contacts 25 and 29 are 
open the resistance or rheostat 43 is added to 
the resistance of rheostat 3 and serves to lower 
tne operating light level of the main photoelec 
tric relay. The rheostat 43 is shunted out of 
the circuit when the contacts 25 and 29 are closed 
and thus the affect of the rheostat 43, under 
these conditions, on the main photoelectric relay 
control circuit is removed with the result that 
the resistance of the grid circuit of the photo 
electric relay and therefore the operating light 
level of the relay is dependent on the setting of 
the rheostat 3 alone. This would be a setting 
suitable for evening operation. 
The operation of my improved device is as fol 

lows. The motor 40 is put into operation inne 
diately after the evening operation, that is the 
turn-on operation of the photoelectric relay, the 
electric circuit to the motor being established 
through the closing of the contacts 20 and 2 
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cated by arrow. The circuit passes or travels 
through the contact 86 to the contact on the 
upper side of the arm 37 by reason of the fact 
that the cam roller 3 of the cam arm 37 is rest 
ing on the low dwell portion 46 of the cam. 
Concurrently the contact 29 is closed by being 
in engagement with the contact 25, these con 
tacts being held in position due to the fact that 
the can roller 26 of the can arm 24 is on the 
high dwell portion 47 of the cam. 
As the Cam is turned at a speed of one-half 

revolution an hour in the direction indicated by 
arrow the cam arn 24 upon the passage of one 
hour will drop off of the upper dwell to the lower 
dwell portion of the cam which will cause sepa 
ration of the contacts 25 and 29 and will there 
by insert the resistance or rheostat 43 in the cir 
cuit of the photoelectric relay, as has been de 
scribed. 
The high and low dwell portions of the cam and 

the positioning of the cam arms 24 and 37 is such 
that some two or three minutes after the opening 
of the circuit by the separation of the contacts 25 
and 29 the roller 38 of the cam arm 37 will enter 
upon the upper dwell portion of the cam causing 
a breaking of the circuit to the synchronous motor 
40 through the contact 36. This will cause the 
motor and the cam to come to rest. 
The photoelectric relay upon the arrival of 

dawn of the following morning operating at the 
proper and desired light level by reason of the 
added resistance in the circuit of the rheostat 43 
extinguishes the street lighting circuit by open 
ing contacts 20 and 2 and closing contact 30 with 
contact 20 by reason of the operation of the relay 
circuit maker and breaker C. Upon the closing 
of the contacts 20 and 30 a new circuit is estab 
lished to the synchronous motor 40. This circuit 
is through the contact on the under side of the 
cam arm 37 having engagement with the contact 
33. The motor 40 will be put into operation to 
again revolve the cam 45 and after the passage of 
one hour the outer dwell portion of the cam will 
be under the roller 26 of the can arm 24 to bring 
about the closing of the contacts 25 and 29 thus 
shunting the rheostat 43 out of the circuit. As 
before, after the passage of two or three minutes 
the can arm 37 will drop off of the outer dwell 
portion of the cam thereby moving the contact 
at the under side of the can arm out of engage 
ment with the contact 33 thereby opening the 
circuit to the motor. Immediately this circuit is 
broken the motor stops and the adjustment of the 
photoelectric relay, for the next, that is, the even 
ing operation, has been accomplished. 
At this point attention is directed to the fact 

that although the cam arms 24 and 37 are posi 
tioned at opposite sides of the cam 45 they are 
not diametrically opposed to one another but are 
disposed at a distance of a few degrees less than 
180. This arrangement is to assure full and posi 
tive Opening and closing of the contacts 25 and 29 
prior to the opening of the contacts 33 and 36 
which latter contacts upon being opened stop the 
Operation of the motor. The mechanical con 
struction should be such that there is a snap 
action in respect to the contacts 33 and 36 so that 
one or the other of them is always closed in 
respect to the contacts on the cam arm 37. 
The second or alternate form of my improve 

ment for accomplishing the aforementioned mod 
ified operation of the photoelectric relay circuit 
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is illustrated in Fig. 2 of the drawing and operates 
on a thermal principle. 
Inasmuch as the main photoelectric relay cir 

cuit in this instance is identical with that already 
described and appearing in Fig. 1 of the drawing 
only so much of the commercial relay circuit is 
illustrated as to enable an understanding of the 
connection of my improvement to the photoelec 
tric circuit. 

It will be seen that there is the same photo 
electric relay circuit rheostat 3 and the same cur 
rent conductor of that circuit. A suitable and 
comparatively air-tight chamber 60 preferably 
constructed of low heat transmitting material 
such as asbestos, cement or molded diatomaceous 
earth is provided and has therein a bi-metallic 
spiral strip 6 having one end anchored as at 2 
and a free end 63 attached to the lower end of a 
rocker arm 64 which carries a mercury switch 
designated as an entirety by 65. This mercury 
switch is internally provided with a mercury drop 
66 which is adapted to close the circuit between a 
pair of spaced contacts 67, 68. 
The contact 67 is provided with a lead or con 

ductor 69 which is connected to the movable arm 
28 of the photoelectric relay circuit rheostat 3. 
The second mercury switch contact 68 is con 
nected at 70 to a conductor T which is connected 
as at T2 to the photoelectric circuit relay con 
ductor . A rheostat or other suitable adjust 
able resistor 73 is connected across the conductors 
69, 7 f. 
An electrical heating element 74 is positioned 

within the housing or chamber 60 below and 
closely adjacent the bi-metallic spiral strip 6. 
This heating element is connected as at 5 to the 
conductor 7 and is connected by a wire 76 which 
extends to and is electrically connected to the 
point 6 of the main photoelectric relay circuit 
main current conductor B. 
The operation of this device is as follows. The 

daytime position or condition of the circuit is 
illustrated in the drawing. The mercury drop is 
positioned to close the contacts 67, 68 which has 
shunted or short-circuited the rheostat out of 
the circuit. At night or at dusk upon the Opera 
tion of the photoelectric relay circuit and with 
the consequent closing of the contacts 20 and 2 
the circuit is closed to the heating element 74 in 
the housing 60. The heat generated by this 
heater will slowly accumulate within the housing 
or chamber and will after the passage of sufficient 
time cause the bi-metallic thermo-responsive 
spiral strip 6 to expand and move the rocker 
arm 64 through the arc of a circle and a distance 
sufficient that the mercury switch will be tilted to 
a position such that the mercury drop 66 therein 
will run toward the opposite end of the mercury 
tube and away from the contacts 6 and 68. 
This movement of the mercury drop will route the 
circuit through the rheostat 73, that is the rheo 
stat will no longer be short-circuited or shunted 
out, and the resistance of this rheostat will now 
be inserted into the grid circuit of the photoelec 
tric circuit and will function to accomplish the 
exact same results as has been described in 
respect to the first form of the invention. 

It is contemplated that the heat generated by 
the electric heater 64 and the interior area of 
the chamber 60 will be coordinated or so co-. 
related that the time required to cause sufficient 
heating of the bi-metallic strip to bring about the 
movement of the mercury switch to break the cir 
cuit at the contacts 67 and 68 will require about 
One hour or possibly a slightly longer period. 
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In so long as the photoelectric relay circuit 

remains in an ON position or condition so that 
current is being delivered to the lighting circuit 
the heating element 74 remains in the circuit and 
remains heated and the mercury switch is re 
mains in an open position. 
At dawn upon the operation of the photoelec 

tric relay circuit to turn of the circuit to the 
street lights through the breaking of the circuit 
through the contacts 20 and 2 the electric cir 
cuit to the heating element 74 is broken and the 
apparatus immediately begins to cool off. Even 
tually the cooling is sufficient that the mercury 
Switch will return to the position illustrated in 
Fig. 2 of the drawing so that the circuit will be 
re-established through the contacts 7 and 8 and 
will thereby again shunt the rheostat Out of 
the circuit. When this occurs the original set 
ting of the photoelectric relay for daytime posi 
tion is reestablished. 

For the purpose of increasing the heat inertia 
of the device the bi-metallic coil 6 is shown as 
being backed at one side by a metal disc 77 which 
is Suitably secured to the free end of the bi 
metallic coil. 
In this form of the invention no use is made of 

the contact 30 of the photoelectric relay circuit. 
It will be noted that no electrical connection is 
made with this particular contact of the circuit 
maker and breaker C. 
From the foregoing description it will be seen 

that in both forms the invention provides a photo 
electric relay which will operate to accomplish 
the recited desired results. It is to be understood 
that the invention is limited only by the scope 
of the hereinafter appended claims. 

I claim: 
1. For use in turning on and off the current 

to the electric lights of a street or other like illu 
minating System, a photoelectric control circuit 
having a current supply to turn on the current 
at a predetermined light level and to turn of the 
current at a predetermined but higher light level 
and in which the light level at which said oper 
ations occur is determined by an electric current 
resistor in said photoelectric control circuit, and 
in combination therewith, means for increasing 
the internal resistance of said photoelectric con 
trol circuit above that caused by said resistor, said 
increase of internal resistance being such as to 
cause the photoelectric control circuit to turn 
of the current to the illumination system at the 
Sane light level at which the control circuit Op 
erates to turn on the current, means Operable to 
bring a second resistance into and thereby in 
crease the internal resistance of said photoelec 
tric control circuit, and additional means acting 
upon the operation of the photoelectric circuit to 
turn on the current to the illumination System 
to bring said first named means into Operation. 

2. For use in turning on and off the Current 
to the electric lights of a street or other like 
illuminating system, a photoelectric control cir 
cuit having a current Supply to turn on the cur 
rent at a predetermined light level and to turn 
of the current at a predetermined but higher 
light level and in which the light level at Which 
Said operations occur is determined by an elec 
tric current resistor in said photoelectric control 
circuit, and in combination therewith, means for 
increasing the internal resistance of said photo 
electric control circuit above that caused by said 
resistor, said increase of internal resistance being 
Such as to cause the photoelectric control circuit 
to turn of the current to the illumination Systern 
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at the same light level at which the control cir 
cuit operates to turn on the current, means op 
erable to bring a second resistance into and there 
by increase the internal resistance of said photo 
electric control circuit, additional means acting 
upon the operation of the photoelectric circuit to 
turn on the current to the illumination system 
to bring said first named means into operation, 
and said first named means acting to return the 
internal resistanee of said photoelectric circuit to 
normal after said photoelectric circuit has acted 
to turn of the current to the illuminating system. 

3. An arrangement as defined in claim 1, 
wherein, the automatic insertion of the additional 
resistance into the photoelectric control circuit 
occurs after the passage of a predetermined time 
interval following the turning On Of the current 
to the illumination system. 

4. An arrangement as defined in claim 2 
wherein, the insertion of the increased resistance 
and the removal of said increase of resistance 
from the photoelectric control circuit occurs after 
the passage of a predetermined time interval fol 
lowing respectively the turning on and turning 
off of the current to the illumination System. 

5. An arrangement as defined in claim 1 
wherein, the means operating automatically to 
insert the increase of internal resistance into 
the photoelectric control circuit is thermally 
controlled and causes the insertion of Said ada 
ditional resistance only after the passage of a 
considerable amount of time following the turn 
ing on of the current to the illumination System. 

6. An arrangement as defined in claim 2 
wherein, thermostatic means is provided and 
constitutes the means for inserting and renov 
ing the increase to the internal resistance of 
the photoelectric control circuit, and said 
thermo responsive means operating to cause 
said increase and decrease of circuit internal 
resistance only after the passage of a consider 
able interval of time following respectively the 
turning on and turning off of the current to the 
illumination system and maintaining said in 
crease of circuit resistance in Solong as the cur 
rent remains turned on to the illumination 
System. 

7. For use in turning on and off the current 
to the electric lights of a street or other like 
illuminating system, a photoelectric control cir 
cuit having a current supply to turn on the 
current at a predetermined light level and to 
turn off the current at a predetermined but 
higher light level and in which the light level at 
which said operations occur is determined by an 
electric current resistor in said photoelectric 
control circuit, and in combination there with, 
a second resistor adapted to be placed in cir 
cuit with the first resistor, a Switch for placing 
Said Second resistor in and removing it from said 
circuit, an electric motor operable to open and 
close Said Switch, means to deliver current to said 
motor when said photoelectric circuit operates 
to either turn on Or turn off the current to the 
illumination System, and said electric motor op 
erating to open said switch and thereby place 
the second resistor in the circuit when the 
photoelectric circuit turns on the current to the 
illumination system and operating to close said 
Switch and remove said second resistor from the 
circuit after the photoelectric circuit is operated 
to turn off the current to the illumination 
System. 

8. An arrangement as defined in claim 
wherein a second switch is provided for Second 
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5 
arily controlling the delivery of current to the 
electric motor, and said second switch operating 
to stop the delivery of current to said motor after 
the passage of a predetermined time interval 
following each opening and closing of the first 
named switch by the notor. 

9. For use in turning on and off the current 
to the electric lights of a street or other like 
illuminating system, a photoelectric control cir 
cuit having a current supply to turn on the cur 
rent at a predetermined light level and to turn 
of the current at a predetermined but higher 
light level and in which the light level at which 
said operations occur is determined by an elec 
tric current resistor in said photoelectric Con 
trol circuit, and in combination therewith, a 
second resistor adapted to be placed in and re 
moved from the photoelectric control circuit, 
a thermo-responsive device for inserting and 
removing said second resistor from said circuit, 
and means causing the operation of Said thermo 
device to place said second resistor in said cir 
cuit and maintain the same in Said circuit after 
the current to the illumination System has been 
turned on and as long as said current to the 
illumination system remains turned on. 

10. For turning lights on and off, a source of 
electric supply, a photoelectric supply, a photo 
electric circuit connected to said current Source, 
a circuit maker and breaker controlled by said 
photoelectric circuit, a pair of individual re 
sistors in Said photoelectric circuit and control 
ling the light level at which said circuit will 
operate to open and close said circuit maker 
and breaker, a switch for cutting one of said 
resistors into and out of said photoelectric cir 
cuit, an electric motor, a rotatable cam driven 
by Said notor for opening and closing said 
Switch, an electric connection between said mo 
tor and the Source of current Supply under 
the control of Said circuit maker and breaker, 
Said can being associated with said Switch to 
close the same when said circuit maker and 
breaker is in an open position, and said circuit 
maker and breaker causing the delivery of cur 
rent to said motor to rotate said cam to cause 
said Switch to open and place the second resistor 
in Said photoelectric circuit when said circuit 
maker and breaker is moved to a closed position 
by said photoelectric circuit. 

11. An arrangement as defined in claim 10 
wherein, a second switch is provided and is in the 
electrical connection between said motor and 
Said Source of current supply, said second switch 
being actuated by said cam, and said cam caus 
ing the opening of said second circuit and the 
stoppage of current delivery to said motor an 
appreciable length of time after the cam has 
caused the opening of said first named switch. 

12. For turning lights on and off, a source of 
electric Supply, a photoelectric supply, a photo 
electric circuit connected to said current source, 
a circuit maker and breaker controlled by said 
photoelectric circuit, a pair of individual resistors 
in Said photoelectric circuit and controlling the 
light level at which said circuit will operate to 
Open and close said circuit maker and breaker, 
a Switch for cutting one of said resistors into 
and Out of Said photoelectric circuit, a compara 
tively airtight chamber having therein a thermo 
responsive device operatively connected to said 
Switch for opening and closing the same, an elec 
tric heater in said chamber, an electrical con 
nection between said heater and said source of 
current supply, means causing the delivery of 
current to said heater upon the closing of said 
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circuit maker and breaker by said photoelectric 
circuit, and said thermo-responsive device upon 
being actuated by an accumulation of heat in 
said chamber Operating to close said switch and 
place said Second resistor in said photoelectric 
circuit. 

13. An arrangement as defined in claim 12 
wherein, the thermo device for Operating the 

Switch is in the form of a colled bi-metallic strip, 
said switch being a mercury switch pivotally 
mounted and normally being open, and said 
thermo device upon being heated swinging said 
Switch about its pivotal support and moving it 
to a closed position. 

RICHARD S. GRECORY. 


