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This invention relates to electrical relay cir 

cuits and more particularly to a time delay cir 
cuit operating in connection therewith. 

In electrical and industrial operations sensi 
tive relay devices are frequently employed for 
indicating the occurrence of certain phenomena. 
For example, capacity operated relays or photo 
electric devices are used to indicate the presence 
or the passing of different objects, by the con 
trol of lights or by sounding an alarm. It is 
often desirable that the effect produced by the 
energization of the sensitive relay or the photo 
cell be prolonged, particularly if the energiza 
tion is of a very short duration. 

In the control of lights for display purposes 
Or in the Sounding of alarms used in protective 
installations the control effect may only be 
momentary such as the passing of a person in 
front of a show window, etc. If lights are to be 
lit or an alarm is to be sounded, it is necessary 
to provide means whereby the above effects are 
produced not only during the energization of the 
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relay System while the presence of the person . 
within a narrow confine causes energization but 
also that after the cause is removed the effect 
shall persist for a predetermined time and there 
after the System shall again be responsive to re 
peated energizations. 
A particular feature of this invention is that 

in relay Systems of the type mentioned the desired 
effect caused by energization of short dratio 
may be extended for a predetermined time and 
thereafter the System is restored automatically 
to a receptive condition for a successive energizes 
tion. 

Another feature of this invention is that while 
the desired effect is produced within the prede 
terrained time interval energization of the syse 
ten during such time will not interfere with its 
operation until and immediately after receptive 
condition is restored. 
An advantage of the System in accordance with 

this invention is that the system may be restored 
at any time during Operation to a receptive con 
dition without interfering with the predeter 
mined time for the ensuing operation. 
The invention contemplates a circuit arrange 

ment of a time delay device in combination with 
a sensitive relay whereby the actuation of the 
relay closes the circuit and simultaneously initi 
ates the operation of the time delay device. The 
circuit is automatically held closed until the time 
delay device ceases to function whereupon the 
circuit is automatically opened and the time des 
lay device restored. Means are provided for re 
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storing the system at will at any time during the 
function of the time delay device to its starting 
condition without interfering with the prede 
termined time intervals of successive operations. 
Other features and advantages will be appar 

ent from the following description of the inven 
tion, pointed out in particularity by the append 
ed claims, and taken in connection with the ac 
companying drawing in which the single figure 
diagrammatically illustrates an embodiment of 
the invention applied to a sensitive relay of the 
capacity operated type. 
The sensitive relay to which this invention is 

applied in the grid-glow tube described in U. S. 
Patent No. 2,062,269 to Dewey D. Knowles, While 
the circuit in accordance with this invention is 
particularly applicable to relays of this type, it 
is to be understood that it may be applied to all 
types of relays Such as those Operating from a 
photoelectric cell or other sensitive devices. 

Referring to the drawing, the sensitive relay 
portion of the circuit includes the relay hav 
ing a winding 2 and contacts 3 and 3. The 
winding 2 is in series with a current limiting re 
sistor 6, the secondary winding 5 of the trans 
former S and the space current path of the grid 
glow tube . The latter includes as elements 
an anode 8, which may be grounded as shown, 
a cathode 9 and a control electrode 0. A con 
ductor 8 is shown connected to the control elec 
trode 6 and a condenser 2 is connected between 
the last mentioned electrode and the cathode 9. 
The primary winding 3 of the transformer 6 is 
connected by means of conductors 4 and i' to 
a source of current as indicated. The trans 
former 6 may also have a third winding 5 which 
may be utilized for supplying the heating cur 
rent for the vacuum tube 32 to be described lates', 
The operation of the capacitive relay is fully 

described in the patent above-mentioned. For 
the complete understanding of this invention, it 
will suffice to say that relay A Will be actuated 
when there is a capacitive unbalance between the 
anode and control electrode capacitance and be 
tween the capacitance formed by the condenser 
2 of the glow tube. The capacity between con 

trol electrode 0 and the anode 8 is an inherent 
one formed by the capacity of the conductor 
to ground, whereas the balancing capacity is that 
of the condenser 2. The latter is usually ad 
justed until both capacities are of Substantially 
equal value, in which case the glow tube is 
inoperative and no current flows through the 
winding 2 of the relay C. A change of the ca, 
pacity between the conductor and ground, such 
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as caused by the presence of an object or a body, 
will unbalance the existing capacitive relation 
and the glow tube becomes conductive and the 
space current will energize the relay winding 2. 
A condenser 8 shunts the winding 2 in order 
to supply current to the winding at each half 
cycle of alternating current when the glow tube 
is non-conducting. 
In accordance with this invention, the circuit 

energized by the closure of the contacts 3 and 3 
not only energizes a desired utilization circuit or 
load elements, shown here by way of example as 
the lamps 8, but also maintains this energiza 
tion for a predetermined time irrespective of 
whether the contacts 3 and 3' remain closed or 
open during this period. To this end, the wind 
ing 2 of the electromagnetic switch 20 is SO con 
nected that the circuit to conductors f4 and f' 
is completed through the contacts 22 and 22 of a 
reset switch 23, the contacts 24 and 24 of a relay 
25 and through conductor 26. The switch 20 has 
a plurality of contacts of which 28 and 28 short 
circuit the contacts 3 and 3' upon closure, 29 and 
29' complete the connection of the lamps 8 to 
the conductor 4, and 30 and 30' connect the con 
ductor f4, when closed, to the grid 3 of an 
electron discharge device 32. The latter may be 
of the type including a rectifier portion compris 
ing an anode 33 and cathode 34 and a tetrode 
portion comprising the cathode 35, control grid 
3t, screen grid 36 and the anode 3. This type 
of tube, due to its compactness, is suitable for 
the application here intended, although other 
tubes may as well be used, and it is not neces 
sary that the rectifier portion and the tetrode 
portion be in one envelope. 
The rectifier portion is utilized to provide di 

rect current potential for the elements of the 
tetrode portion and is connected between con 
ductors 4 and 4' in series with a load resistor 
38, which is shunted by a filter condenser 39 of 
suitable size. The cathode 35 is connected to 
a point on the load resistor 38. The anode 3 is 
connected in series with the winding 40 of the 
relay 25 to the cathode 34, which is the highest 
positive potential of the rectified voltage output. 
The screen grid 36 is also connected to this point. 
The potential for the anode supply will be in ef 
fect the portion of the resistor designated by the 
letter A between the cathode 34 and the cathode 
35 where as the portion between the conductor 
f4 and the cathode 35 designated by the letter 
B will be of a potential more negative than the 
cathode 35. Consequently, the connection 
through the contacts 30 and 30' will place the 
grid 3 at a potential which is negative with re 
spect to the cathode 35. The grid 3 is also con 
nected through a resistance capacity network, 
comprising the resistor 41 shunted by the con 
denser 42 to the cathode 35. 

Describing the operation of the relay circuit, 
let it be assumed that capacitive balance exists 
so that the glow tube is deemergized and the con 
tacts 3 and 3' are open. Under such conditions 
the switch 20 is in the position shown in the fig 
ure, the winding 2 being deemergized inasmuch 
as the circuit is open to conductor 4' by the 
contacts 3 and 3’ of the relay f, and also by the 
contacts 28 and 28 of the switch 20. Only con 
tacts 30 and 30’ are closed whereby the grid 3 
is connected to the negative terminal of the an 
ode supply source, that is, the resistor 38. The 
voltage drop across portion B of the resistor 38 
is so chosen that the grid is biased sufficiently 
negative to reduce the plate current flow either 

O 

S 

20 

30 

35 

2,889,750 
to zero or such a small value which will not en 
ergize the winding 40 of the relay 25. The con 
tacts 24 and 24' of the latter are, normally, closed 
similarly as the contacts 22 and 22 of the push 
button switch 23. The load circuit to be con 
trolled comprising. the lamps 8 is deemergized 
from the line 4 and 4" due to the open con 
tacts 29 and 29' of the switch 20. The entire 
system is at rest. 
A momentarily unbalance due to a capacitive 

change between the electrodes 0 and 8 of the 
glow tube will cause closure of the relay 
bridging the contacts 3 and 3. Instantaneously 
the winding 2 becomes energized and contacts 
28 and 28' close the circuit permanently to the 
winding 2 so that further opening of the con 
tacts 3 and 3' have no effect as far as the Switch 
20 is concerned, which now is locked in position, 
being energized directly from the line. Simul 
taneously the contacts 29 and 29' are also closed 
and the lamps 8 are now supplied with current 
from the conductors 4 and f4'. The closure of 
contacts 28 and 28' and 29 and 29' is accom 
panied by the opening of contacts 30 and 30', 
whereby the grid 3 is disconnected from the 
negative side of the supply source. The grid Cir 
cuit is now completed to the cathode 35 through 
the resistor 4. The latter in combination with 
the condenser 42 provides the necessary time con 
stant since the charge accumulated by the con 
denser 42 when the contacts 30 and 30' were 
closed must first discharge through the resistor 
4, and until such time as the discharge takes 
place there is a negative bias on the grid 3. 
The time of discharge of the condenser can be 
regulated by the slider 45 of the resistor 4f which 
will vary the effective resistance through which 
the capacity 42 must discharge. As the condenser 
discharges the negative bias on the grid 3 will 
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of the tube 32 will correspondingly rise until a 
value is reached which is Sufficient to actuate 
the winding 40 of the relay 25 which will open 
the contacts 24 and 24. When these contacts 
are opened the winding 2 of the switch 20 is 
deenergized being disconnected from the con 
ductor 4 and the switch will resume the posi 
tion shown in the drawing, closing the contacts 
30 and 30' and opening the others. Closure of 
these contacts instantaneously puts a negative 
bias on the grid 3. The opening of the other 
contacts disconnects the short circuit of the con 
tacts 3 and 3' and removes the load circuit from 
the line 4 and 4'. The system is again at rest 
until successive action of the glow tube repeats 
the operating cycle. The delay circuit may at 
any time be reset to its starting position by the 
push-button Switch 23 which opens the circuit 
to the winding 20 in the same manner as does 
the relay 25. 

In a practical embodiment of the invention, 
the following circuit constants were utilized: 
Resistor ------------------ megohms.-- 5 
Portion A of resistor 38---------- ohms.-- 15,000 
Portion B------------------------do---- 5,000 
Condenser 42-------------- microfarads-- 12 
Condenser 39--------------------do---- 16 
The tube used was an RCA type 12A7, diode-pen 
tode. A maximum delay of approximately one 
hour was obtained between the time of opera 
tion of the relay to the resetting of the system. 

I claim as my invention: 
1. In a time delay circuit, an electron dis 

charge device, an input circuit connected be 
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tween grid electrode and cathode and an output 
circuit connected. between anode and cathode 
thereof, a relay energized from said output cir 
cuit having normally closed contacts, a capacity 
in said input circuit, means for charging said 
capacity to a potential sufficiently negative to 
bias said grid electrode to a space current value 
ineffective for the energization of said relay, said 
means including a source of voltage, certain closed 
contacts of a switch having a plurality of open 
contacts an actuating winding and an energiz 
ing circuit for said switch including said nor 
mally closed contacts of said relay, and circuit 
closing contacts, closure means for said last men 
tioned contacts momentarily operable whereby 
upOn energization of Said winding said open con 
tacts of said switch are closed and said closed 
contacts are open, One of Said first mentioned 
contacts being operable to close said circuit to 
said winding and others to close a circuit to an 
energy utilization element, said open contacts 
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being operable to disconnect said capacity, re 
sistance means for discharging said capacity up 
On disconnection of Said last mentioned contacts 
at a predetermined rate, whereby upon current 
flow in said output circuit said relay becomes 
energized opening said normally closed contacts 
and restoring said Switch to its initial position. 

2. A time delay circuit in accordance with claim 
1 in which the circuit for the energization of said 
winding includes in series a manually operable 
switch for restoring said relay circuit to a suc 
ceeding Operating cycle. 

3. A time delay circuit in accordance with claim 
1 in which said discharge device includes recti 
fier elements connected in series with a load 
resistor in said energizing circuit of said winding, 
said load resistor connected in circuit with the 
anode of said discharge device and a connection 
between said cathode to an intermediate point of 
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