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the drawing, and must be discontinued as soon 
as removal as been effected in order that the 
yoke may return to the illustrated position before 
the can next in line moves in line therewith. 

In the system of Figs. 1, 2 and 3, a light beam 
Supplied from a light source 26 is directed upon 
each of the cans as it moves into the position 
registering with the yoke and if it strikes a bright 
or reflecting surface, as in the case of the can 
f4, it is reflected upon a photo tube 28 which func 
tions, in a manner to be explained, to effect a, 
withdrawal of the can from the conveyor. In 
order that the cans of the desired character may 
not thus reflect the light beam, they may bê 
covered, as indicated in Fig. 2, with dark colored 
paint which extends to an elevation above the 
point 30 at which the beam contacts them. The 
cans of other sizes. are i not So rendered non-re 
flecting and therefore serve to flash light upon the 
photocell whenever they come into line with 
the light beam. 

Between the photo cell and the actuating de 
vice control tube 24, which is illustrated as of 
the triode-Vacuum or continuous-control type, is 
interposed an electronic tube 32 which is of the 
gas-filled or non-continuous-control variety. The 
photo tube and this electronic tube have asso 
ciated with them control circuits which are ener 
gized from a source of unidirectional potential 
shown in the form of a battery 34. The photo 
tube is energized by the full-voltage of this source 
through a circuit which includes a resistor 36 
While the gas-filled tube 32 has impressed be 
tween the major elements thereof only a portion 
of the source voltage through a circuit which in 
cludes a resistor 38 and the right hand portion 
of a voltage dividing resistor 40. The left hand 
portion of this resistOr is connected to maintan 
the grid element 42 of the tube at a potential 
which is negative with respect to the cathode 
element thereof. 

In shunt relation with the tube is connected a 
capacitor 44 which is normally charged to the 
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full-tube energizing voltage. The resistor 38 is 
connected between the cathode and grid element 
46 of the actuating device control tube 24 and 
thereby impresses upon the tube grid a potential 
determined by the current flow through this re 
SiStOr. · 

In operation of the equipment just described, 
as long as no light is directed upon the photo 
tube 28, the negative grid bias impressed upon 
the gas-filled tube 32 maintains this tube non 
conductive and thereby prevents current from 
floWing through resistor 38. This maintains the 
grid bias of tube 24 at such a value as to allow 
the tube to pass through the Winding of the actu 
ating device 8 a current sufficient to maintain 
the yoke member 6 in the illustrated position. 

In the event that a can of odd size, as indicated 
at 4, is moved into register with the withdraw 
ing yoke, the exposed bright surface thereof re 
flects light upon the photo tube which illumina 
tion raises the tube conductivity. The increase 
in current filow through resistor 36 makes the 
grid bias of tube 32 sufficiently less negative to 
Cause the tube to break down and pass current 
between its major elements. In flowing through 
resistOr 38 this current sets up therein a voltage 
drop which makes the grid bias of tube 24 more 
negative and thereby reduces the current flow 
through the tube sufficiently to render the sole 
noid 8 ineffective in holding the yoke in the 
illustrated position. As a result the spring 20 
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withdraws the yoke and the odd sized can there 
beneath from the traveling conveyor 0. 

In breaking down the tube 32 establishes be 
tween its major elements a discharge path for 
the capacitor 44. The capacitor potential is ac 
cordingly dissipated through this path in a very 
short time, the length of which may be changed 
by varying the value of a resistor 45, at the expi 
ration of which the voltage across the major elle 
ments of the tube 32 has been reduced to below 
the value required to maintain the tube conduc 
tive. The tube may thus be rendered non-con 
ductive almost immediately. A recharging cur 
rent is then supplied through resistor 38 to the 
capacitor. As the capacitor charges this current 
decreases until tube 24 has its grid bias restored 
nearly to the normal value at which solenoid 8 
is energized with sufficient intensity to overcome 
the opposing force of ’’spring 20 and restore the 
yoke i 6 to the illustrated position. All of this 
takes place within an exceedingly brief space of 
time, which is less than that required for the 
Inext Can in line on the conveyor to move, into 
registering position with the yoke. 

It will be apparent that the length of time 
required to render the tube 32 non-conductive 
and to recharge the capaçitor 44 may be ad 
justed throughout a wide range by varying the 
relative sizes of the capacitor, the resistor 38 
through which it derives charging current, and 
the resistor 45 through which the capacitor dis 
charges. W 

The improved timing scheme of my invention 
is not restricted to circuit combinations in which 
the photo tube must receive illumination to ef 
fect the desired control. It may, instead, as illus 
trated in Fig. 4, be applied to situations in which 
an interruption of a normally maintained light 
beam, as that which originates in lamp 26”, will 
cause the photo tube 28” to decrease its conduc-, 
tivity and thereby effect an appropriate change 
of current supplied to winding 8' of an actuat 
ing device. " In the System of Fig. 4, the details 
of the equipment for interrupting the photo tube 
light beam and the functioning of the actuating 
device have not been illustrated inasmuch as ap 
plications wherein such operation is desired are 
numerous and well known in the art. 
The circuit combination of Fig. -4 is identical 

with that of Fig. 1 with the exception that the 
photo tube is connected between the negative 
terminal of the source of potential 34 and the 
grid 42 of the electronic tube 32 and the resistor 
36” is connected between the tube grid and the 
positive terminal of the potential source. In 
operation, as long as the light beam continues to 
fall upon the photo tube, it conducts current suf 
ficient to render the tube grid at a negative po 
tential with respect to the tube cathode. Upon 
interruption of this light beam, however, the 
photo tube conductivity greatly decreases and the 
character of the grid bias of the tube 32 changes 
to render the tube conductive. From this point 
On, the operation of the circuits illustrated in 
Fig. 4 is identical with that which has just been 
explained in connection With the circuits of 
Fig. 1. 
Nor is it essential that the effect of a control 

impulse initiated by the phQto tube should de 
crease the current supplied to the actuating de 
vice winding 8”. In Fig. 5 I have illustrated cir 
cuits so modified that the controlling impulse 
Serves to instead increase this current. This ef 
fect is obtained by reversing the connections to 
th? major elements of the tube 24” and normally 
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impressing upon the grid element 46’ of this tube 
a bias sufficiently negative to practically discon 
tinue tube conductivity. In the circuit illustrated, 
this bias is derived from a tap connection 60 along 
the voltage dividing resistor 40. 
As soon as the tube 32 is rendered conductive, 

the resulting current flow through resistor 38 
makes the grid bias of tube 24' more positive and 
thereby allows the tube to pass through the ac 
tuating device winding 18’’ a current appropriate 
to effect operation thereof. 
Although I have shown and described certain 

specific embodiments of my invention, I am fully 
aware that many modifications thereof are pos 
sible. My invention is, therefore, not to be re 
stricted except insofar as is necessitated by the 
prior art and by the scope of the appended 
claims. W 

I claim as my invention: 
1. A control system comprising a photo-sensi 

tive device, an electronic tube of the non-con 
tinuous control type adapted to be rendered con 
ductive by said device, a device operatively con 
trolled by said tube, and means, comprising a 
capacitor connected in shunt relation with said 
tube, for restricting each of said conductive peri 
ods to a given length. · v 

2. In a system comprising a gas-filled grid 
controlled electronic tube, a source of unidirec 
tional energizing voltage therefor, and means in 
the form of a photo-cell adapted to render said 
tube conductive, the combination of means for 
restricting each of said conductive periods to a 
given length comprising a capacitor connected in 
shunt relation with the tube and an impeder se 
ries connected between the tube and the capacitor. 

3. In a system comprising an electronic tube 
of the non-continuous control type, a circuit for 
impressing a direct-current voltage upon the 
tube, a resistor included in said circuit, apparatus 
operatively responsive to the voltage drop across 
said resistor, and a photo tube adapted to render 
said electronic tube conductive, the combination 
of a capacitor connected in shunt relation with 
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said tube to restrict each of its conductive periods 
to a given length. 

4. In a system comprising an electronic tube 
having an anode, a cathode and a control grid, a 
source of unidirectional voltage, a circuit includ 
ing a resistor for connecting Said Source to im 
press a unidirectional voltage across the tube, a 
connection including a resistor between one ter 
minal of said source and the control grid, a capac 
itor connected in shunt relation to said tube, 
apparatus operatively responsive to the voltage 
drop across the first-named resistor, and a photo 
tube for connecting the other terminal of said 
source to said grid for controlling current flow 
through said tube and said first-named resistor. 

5. In a system comprising an electronic tube 
having an anode, a cathode and a control grid, a 
source of unidirectional voltage, a circuit includ 
ing a resistor for connecting said source to im 
press a unidirectional voltage across the tube, a 
connection including a resistor between one ter 
minal of said source and the control grid, a capac 
itor connected in shunt relation to said tube, an 
electronic tube having a cathode and control grid 
connected to be responsive to the voltage drop 
across said resistor for controlling an electrical 
apparatus, and means for varying the control po 
tential of the first-named tube for controlling cur 
rent flow therethrough. 

6. In a system comprising an electronic tube 
having an anode, a cathode and a control grid, 
a source of unidirectional voltage, a circuit includ 
ing a resistor for connecting said source to im 
press a unidirectional voltage across the tube, a 
connection including a resistor between One ter 
minal of said source and the control grid, a 
capacitor connected in shunt relation to said tube, 
and a variable resistor in the circuit between said 
capacitor and said tube, apparatus operatively re 
sponsive to the voltage drop across the first 
named resistor, and means for controlling the grid 
potential for controlling current flow through said 
tube and said first-named resistor. 
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