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This invention relates in general to improve 
ments in signaling Systems and more particularly 
to means for supervising and controlling the oper 
ation of apparatus and circuits operating at high 
Voltages. 

In the operation of high voltage apparatus and 
circuits, it is generally necessary to utilize signal 
ing circuits for transmitting indications or con 
trol signal impulses between circuits associated 
With high Voltage equipment and low voltage cir 
cuits which are accessible to the operator in 
charge thereof. To permit the transmission of 
Such signais Without any possibility of danger to 
humain life, it is preferable to utilize a signaling 
Systeria comprising Sending and receiving equip 
ment interconnected through light sources and 
associated light sensitive devices so as to remove 
all physical contact between the sending and re 
ceiving ends of the System. When signal im 
pulses have to be transmitted from a common 
point to a large number of circuits, the use of a 
separate light Source and a separate light Sensi 
tive device for each circuit renders the system 
excessively expensive and complicated. It is 
therefore preferable to connect the circuits over 
which signals are to be transmitted to a selector 
Switch and to control the actuation of the switch 
by means of a source of light which may be fo 
cused toward different points. 

It is therefore one of the objects of the present 
invention to provide a signaling system by means 
of which signals may be transmitted to a plurality 
of circuits through an optical System coinnon to 
ali the circuits. 
Another object of the present invention is to 

provide a signaling System by means of which a 
selector switch may be actuated to different oper 
atting positions under the control of an optical 
System. 

Objects and advantages other than those above 
set forth will be apparent from the following de 
Scription when read in connection with the ac 
companying drawing, which diagrammatically 
illustrates one einbodiment of the invention ap 
plied to the control of a high voltage circuit 
reaker. w 

Referring more particularly to the drawing by 
characters of reference, reference numeral S 
designates a high voltage alternating current cir 
cuit adapted to be einergized from a generator 
through a transformer 8 and a circuit breaker 9. 
Circuit is assumed to be operable at Such high 
voltage that the transmission of control inpulses 
to the operating means of circuit breaker 9, for 
example, is difficult to effect in a hanner which 
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avoids all danger to human life. The transmis 
sion of such control impulses and of any other 
signals required for the Supervision of circuit 6 is 
accordingly obtained by means comprising a se 
lector switch adapted to be noved into any 
desired plurality of operating positions to selec 
tively control a plurality of circuits. Switch 
may be placed in a rest position marked Zero and 
in a plurality of operating positions marked 1 to 
1, but it Will be understood that the Switch may 
be provided with any other number of operating 
positions. Switch may be moved into the dif 
ferent positions thereof by means of a motor 2 
energized from a suitable source of electric cur 
rent such as a battery 3. 
Motor 2 is controlled by means of a position 

ing System comprising a source of light such as 
an incandescent lamp 4 and a light sensitive de 
vice 5. Device i may be of any Suitable known 
type such as the so-called selenium cell and the 
photovoltaic cell, but is preferably of the space 
discharge type known as phototube. Such photo 
tube comprises essentially a glass bulb containing 
two electrodes separated by a space having a 
conductivity depending on the degree of illumi 
nation of the tube. Lamp is provided with a 
suitable optical System such as a lens 6 whereby 
the light produced by the lamp may be projected 
as a, beam. The position of the beam may be 
made variable by mounting lamp f4 and lens 6 
eccentrically on the shaft of a position selector 
8. It will be understood, however, that the 
same result may be obtained by mounting only 
the lens or some other optical element control 
ling the bean on the shaft of the selector. 

Selector 8 comprises a dial 9 marked with a 
rest position and different operating positions 
corresponding to the rest position and to the 
operating positions of Switch . The positions 
of the selector are indicated on the dial by a 
pointer 2 mounted on shaft 7. The angular 
position of the shaft may be adjusted by suitable 
means such as a handle 22. Shaft carries a 
plurality of slip rings 23, 24, 25 insulated there 
fron. Slip rings 28 and 25 and the associated 
brushes cooperate to control the connection of 
lamp with a suitable source of current such as 
a battery S. Slip rings 23, 24 and the associated 
brushes likewise cooperate to control the connec 
tion of battery 26 with a second light source such 
as a lamp 2 arranged to project a, beam of light 
of fixed position. Slip ring 24 is interrupted at 
one point thereof to open the connections of 
lamps 2 and 28 with battery 26 and thus render 
the lamps operative only upon movement of 
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selector 3 away from the rest position thereof. 
Battery 26 may be connected with a third light 
source such as a lamp 28 through a push button 
SWitch 29. 

Phototube 5 may be mounted on the shaft of 
switch to be moved by motor 2 through dif 
ferent positions corresponding to the positions 
desired for switch . Lamp 4 and phototube fj 
are so disposed that the beam of light projected 
by lamp 4 impinges on phototube f5 only when 
selector 8 and Switch are in corresponding 
positions. It will be understood that such result 
may also be obtained by leaving the phototube 
stationary and by providing the shaft of switch 
f with a suitable optical System directing the 
beam toward the phototube. The phototube may 
be shielded from light emitted by sources other 
than lamp 4 by means of a hood 3. 
The variations in the conductivity of phototube 

5 in response to the position of the beam of light 
projected from lamp 4 are utilized to control the 
energization of a relay 32 controlling the connec 
tion of motor 2 with battery 3. Phototube 5 
and relay 32 may be connected in any suitable 
knoWn nanner aS, for example, through an elec 
tronic relay comprising a transformer 33 ener 
gized from generator 7. The coil of relay 32 is 
connected between one terminal and a tap of the 
secondary winding of transformer 33 through a 
valve 34 of the three electrode high vacuum type. 
Phototube 5 is connected between the anode and 
the grid of valve 34 through slip rings 35 and 36, 
and a capacitor 37 is connected between the grid 
of the valve and the other secondary terminal of 
transformer 33. A capacitor 38 is preferably 
connected in parallel with the coil of relay 32 to 
render the flow of current therethrough more 
uniforn. 

Starting of motor 2 is controlled by means 
Comprising a relay 39 operable to close the con 
tacts thereof upon impingement of the beam of 
light projected by lamp 27 on a second photo 
tube 4. 
one secondary terminal and the secondary tap 
of transformer 33 through a valve 42 similar to 
Valve 34. Phototube 4 is connected between 
the anode and the grid of valve 42 and a capacitor 
43 is connected between the grid of valve 42 and 
the other secondary terminal of transformer 33. 
A capacitor 44 is preferably connected in parallel 
With the coil of relay 39. The contacts of relay 
39 may be short circuited by a circuit comprising 
slip rings 5 and 46 of switch f f only when 
SWitch is moved away from the rest position 
thereof. 

All the circuits controlled by switch are 
adapted to be energized from battery 3 through 
Switch and through the contacts of a com 
nihon relay 47 adapted to complete any circuit 
selected by switch ff. Relay 47 is operable to 
close the contacts thereof upon impingement of 
the beam of light projected from lamp 28 on a 
third phototube 83. Relay 4 is connected with 
transformer 33 through connections similar to 
those of relay 39 and comprising a valve 49 and 
capacitors 3 and 52. To simplify the drawing 
the circuits controlled by switch have been 
Ornitted therein except a pair of circuits adapted 
to be selected by Switch to control different 
operations of a relay 53. One circuit comprises 
battery 3, the contacts of relay 47, Switch 
when actuated to position 4, the coil of relay 53 
and a current limiting resistor 54. The other cir 
cuit, comprises battery 3, the contacts of relay 
it, switch when actuated to position 5 thereof 
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and resistor 54. Relay 53 is provided with hold 
ing contacts and with two other sets of contacts 
for connecting the closing coil 56 and the trip 
coil 57 of circuit breaker 9 with battery f3. It 
will be observed that selector 8 and push but 
ton switch 29, which control the operation of cir 
cuit breaker 9, are without physical contact with 
any circuit associated with closing coil 56 and 
trip coil 5, so that the operation of the selector 
and of the push button is without danger to the 
life of the operator even if a defect should de 
velop in the insulation between circuit 6 and 
coils 56 and 57. 
When the elements of the System are in the 

position shown in the drawing, lamps 4, 27 and 
28 are without current. Phototube 5 is not ill 
luminated and is Substantially non-conductive. 
Transformer 33 then charges capacitor 37 
through the grid and the cathode of valve 34, 
and the charge taken by the capacitor is such as 
to maintain the grid of valve 34 at a negative 
potential with respect to the cathode potential 
at least when the associated anode is at a positive 
potential with respect to the cathode. Walve 34 
is thus maintained Substantially non-conductive 
for the flow of current between the anode and 
the cathode thereof. Valves 42 and 49 are like 
wise maintained non-conductive when photo 
tubes & and 43 are not illuminated. 
When it is desired to close circuit breaker 9, 

the shaft of selector f3 is noved to position num 
be 4. Upon departure of selector f8 from the 
rest position thereof, slip rings 23, 24 and 25 con 
nect lamps 4 and 27 with battery 26. The beam 
of light projected from lamp 4 is then directed 
away from phototube f5, which is still in the 

The coil of relay 39 is connected. With 
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grid of valve 42. 
the grid of valve 42 is able to reach a positive 

rest position thereof. Lamp 2 illuminates 
phototube 4 which then provides a materially 
conductive connection between the anode and the 

Capacitor 43 discharges and 

potential when the associated anode is at a posi 
tive potential with respect to the cathode. 
Valve 42 is thus rendered conductive and a 
pulsating current is transmitted from trans 

Relay 39 thus closes its contacts in response to 
movement of Selector 8 away from the rest posite 
tion thereof to connect motor 2 with battery 3. 
Motor 2 drives the shaft of Switch in the 
clockwise direction of rotation, for example. 
When switch f reaches position 4 thereof, 

phototube 5 intercepts the beam of light pro 
jected from lamp 4. Phototube 5 becomes 
materially conductive and causes operation of re 
lay 32 in the manner above described with re 
spect to relay 39. Relay 32 opens the contacts 
thereof and thereby causes motor 2 to stop in 
response to impingement of the beam of light 
projected from lamp 4 on phototube 5. Switch 

accordingly remains in position 4 thereof. 
The operator may then monentarily close push 
button switch 29 to connect lamp 28 with bat 
tery 26. Lamp 28 illuminates phototube 48 which 
becomes conductive and causes operation of 
relay 4 in the manner above described with 
respect to relay 39. Relay 4, which is operable 
to complete any of the circuits controlled by 
SWitch i? subject to insertion of the switch 
therein, then completes the connection of signal 
lamp 55 and of the coil of relay 53 with bat 
tery 3. - 

Relay 53 connects closing coil 56 of circuit 
breaker 9 with battery 3, thereby causing the 

Relay 53 also closes the circuit breaker to close. 
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holding contacts thereof, thereby maintaining its 
coil and lamp 55 energized independently of re 
lay 47 and of Switch i. Push button Switch 29 
may then be allowed to reopen and Selector 8 
is preferably returned to the rest position thereof. 
Lamps 4, 2 and 28 are then all disconnected 
from battery 26 and relays 32, 39 and 47 returned 
to the position shown in response thereto. Motor 
2 is then connected with battery 3 through the 

contacts of relay 32 and through slip ringS 45 and 
46. Motor 2 therefore moves switch away 
from position 4 thereof. When switch returns 
to the rest position the circuit of motor 2 is in 
terrupted at slip ring 46 and motor 2 stops, 
leaving switch in the rest position. 
When it is desired to cause circuit breaker 9 to 

open, selector 8 is moved into position 5 thereof. 
Motor 2 is started in response thereto to bring 
switch into position 5 and relay 47 is caused 
to momentarily close its contacts in the manner 
above described. Relay 47 and Switch f l in posi 
tion 5 short circuit the coil of relay 53. Relay 53 
returns to the position shown, thereby connect 
ing trip coil 57 with battery 3. The trip coil 
withdraws the latch of circuit breaker 9 which is 
caused to open. Upon return of relay 4 to the 
position shown signal lamp 55 is disconnected 
from battery 3. Switch is then preferably 
returned to the rest position thereof in the man 
ner above described. The transmission of Signal 
and control impulses to other circuits controlled 
by switch would be effected in the manner 
outlined above. 
Although but one embodiment of the present 

invention has been illustrated and described, it 
will be apparent to those skilled in the art that 
various changes and modifications may be made 
therein without departing from the Spirit of the 
invention or from the scope of the appended 
claims. 

It is claimed and desired to 
Patent: 

1. A control system comprising a pair of mem 
bers each movable from a rest position into a 
plurality of operating positions, a light Source 
mounted on one of said members, a light Sensi 
tive device mounted on the other one of Said 
members and so arranged as to be illuminated 
by said source only when said members are in 
corresponding operating positions, a motor for 
actuating one of said members, means for start 
ing said motor, and means responsive to illu 
mination of said light sensitive device by Said 
Source for stopping said motor. 

2. A control system comprising a pair of men 
bers each movable from a rest position into a 
plurality of operating positions, a light Source 
mounted on one of said members, a light sensi 
tive device mounted on the other one of said 
members and so arranged as to be illuminated 
by said source only when said members are in 
corresponding operating positions, a motor for 
actuating one of Said members, means for start 
ing said motor, means responsive to movement 
of said motor actuated member out of Said rest 
position thereof for maintaining said motor op 
erative, and means responsive to illumination of 
said light sensitive device by Said source for Stop 
ping said motor. 

3. A control system comprising a first mem 
ber movable from a rest position into a plurality 
of operating positions, a light source mounted 
on said member, a second member movable from 
a rest position into a plurality of Operating posi 
tions, a light sensitive device mounted on said 
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Second member and so arranged as to be illu 
minated by said source only when said members 
are in corresponding operating positions, a motor 
for actuating said second member, means re 
sponsive to actuation of said first member out of 
said rest position thereof to start said motor, 
means responsive to actuation of Said Second 
member out of Said rest position thereof for 
maintaining said motor operative, and means re 
sponsive to illumination of said light sensitive 
device by said source for stopping Said motor. 

4. A control system comprising a first mem 
ber movable from a rest position into a plurality 
of operating positions, a light Source mounted 
on said member, a second member movable from a rest position into a plurality of operating posi 
tions, a light sensitive device mounted on Said 
second member and so arranged as to be illumi 
nated by said source only when said members 
are in corresponding operating positions, a motor 
for actuating Said second member, means com 
prising a Second light Source and a second light 
sensitive device responsive to actuation of said 
first member out of said rest position thereof to 
Start said notor, means responsive to actuation 
of said second member out of said rest position 
thereof for maintaining said motor operative, 
and means responsive to illumination of the first 
Said light sensitive device by the first said source 
for stopping Said motor. 

5. A control system comprising a pair of mem 
bers each movable from a rest position into a 
plurality of Operating positions, a light source, 
a light sensitive device so arranged as to be illu 
minated by said source only when said members 
are in corresponding operating positions, a motor 
for actuating one of said members, means for 
energizing Said motor When said members are in 
non-corresponding positions, and means for de 
energizing said motor comprising means respon 
sive to illumination of said device from said 
Source and means responsive to movement of 
both said members into their respective said rest 
positions. 

6. A control system comprising a pair of mem 
bers each movable from a rest position into a 
plurality of operating positions, a light source, 
a light sensitive device so arranged as to be illu 
minated by said source only when said members 
are in corresponding operating positions, a motor 
for actuating one of said members, means re 
Sponsive to actuation of the other one of said 
members out of Said rest position thereof to 
start said motor and to render said source oper 
ative, and means responsive to illumination of 
Said light sensitive device by said source for 
stopping said notor. - 

7. A control system comprising a pair of mem 
bers each movable from a rest position into a 
plurality of Operating positions, a light source, 
a light Sensitive device So arranged as to be illu 
minated by Said Source only when said members 
are in corresponding Operating positions, a motor 
for actuating one of said members, means for 
energizing Said motor when said members are in 
non-corresponding positions, means for deener 
gizing Said motor When said members are in cor 
responding Ones of said operating positions com 
prising means responsive to illumination of said 
device from Said source, and means for deener 
gizing said motor When said members are in said 
rest positions comprising means for rendering 
Said Source inoperative. 
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