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flow of current from the heater 11 to the coil 28. A 
similar uni-directional current flow device 44, which may 
also be a germanium rectifier, is connected in shunt with 
the coil 28 and forms a part of the charge path for the 
capacitor 38 through the line. 42, rectifier 43 and heater 
1. 
The modified circuit illustrated in Figure 2 is for the 

most part identical with the embodiment of the inven 
tion heretofore described in detail, and for this reason 
the same numbers have been adopted to designate the 
various components; but in order to provide a clear line 
of demarkation between the two embodiments, each of 
the numerals of Figure 2 has been primed, with the ex 
ception of those which identify additional components. 

It will be noted in Figure 2 that a rectifier 45 is inter 
posed between the contact 12' and heater 1 of the 
thermal relay 0'. Another change in the circuit of 
Figure 2 is the inclusion of a conductor 46 which at one 
end thereof is connected to the contact 12, and at its 
other endº to the conductor 39”. Apart from these dif 
ferences, as has been stated, the circuits are identical. 

Before describing the specific functioning of the counter 
control circuit, it is believed that it will be helpful to 
set forth briefly the manner in which the conveyor mecha 
nism operates, at least with respect to the actuator or 
counter switch 23c thereof. In this regard, the switch 
is normally maintained in closed position by a suitable 
biasing means, such as the helical spring shown. The 
switch is opened whenever a package 23d is located 
thereon. For example, the switch may be interposed in 
the path of travel of a conveyor so that each package 
or other article advanced thereby must traverse the switch. 
It is apparent that the switch will be closed only when 
the package leaves the same. In a specific functional em 
bodiment of the invention used with a conveyor of the 
type described, a package will be advanced over the 
Switch in a minimum time of about 240 of a second. 
The timing or initiating pulses for setting the circuit in 

operation come in through the line 26 which is con 
nected to a suitable pulsing network. These pulses may 
be of short duration; and once received, the circuit 
functions independently thereof. In the specific opera 
tional embodiment referred to above, the pulses, impressed 
on the circuit through the line 26 are of several milli 
Seconds duration. Also, a voltage for energizing the 
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response relay 27, and to the upper side thereof by line 
37, which, as heretofore noted, is also connected to the 
28-volt source. 
Now, if a package 23d moves onto the switch 23c 

causing it to open, the capacitor 38 is immediately 
charged by connection of the lower side thereof to 
ground through rectifier 44, line 42, rectifier 43 and 
heater 11. The time required to charge the capacitor 
38, again with reference to the specific functional em 
bodiment of the invention referred to above, is about 
40 of a second. Since it requires about 240 of a second 
for the package to completely pass over the switch 23c, 
it is apparent that the capacitor will be charged in such 
time. 
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drive motor of the conveyor apparatus originates at the 
line 15, and is fed to the motor or control therefor 
through the line 17. Thus, in considering the circuit 
Operation, it may first be assumed that the conveyor 
motor is energized through the lines 15 and 17 and 
bimetallic switch 14. 
When an initiating pulse is impressed on the line 26, 

the coil 24 of the relay 20 is energized since a circuit 
is completed thereto through ground. Immediately upon 
energization of the control relay, the initiating pulse or 
pulses lose control, for the relay 20 is self-holding in 
that it has a holding or feed-back circuit from line 16 
through armature 19, contact 22 (which is engaged by 
the armature when the relay is initially energized), line 
37, armature 35, contact 32, lines 40 and 25, and to 
ground through coil 24. The control relay 20 will re 
main in this energized condition until the holding cir 
cuit thereof is interrupted, which will only occur when 
the armature 35 of response relay 27 disengages con 
tact 32. ? - -- 
When the control relay 20 is energized, the 28-volt po 

tential from line 15 is also fed through armature 19 
and contact 22 to the counter or actuating switch 23c of 
the conveyor apparatus; and if that switch is closed, 
which will be the case unless a package is at rest thereon, 
the potential will be fed through line 41 to line 42 and 
to ground through rectifier 43 and heater . At the 
Same time, both sides of the capacitor 38 will be at the 
Same potential in that 28 volts will be applied to the bot 
tom side thereof from line 42 through coil 28 of the 
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The moment that the package moves beyond the 
Switch 23c, permitting it to close, the response relay 27 
will be energized due to discharge of the capacitor 38 
through the energizing coil 28. When the response relay 
is energized, armature 35 thereof will disengage contact 
32, thereby breaking the holding circuit for control relay 
20 which then returns to the condition shown in Figure 1. 
At the same time, armature 33 of relay 27 will engage 
contact 29, thereby connecting line 6 and the 28 volts 
thereon with line 37 which leads to the counting devices 
employed in conjunction with the circuit, such as an in 
dicator lamp and electrical counter. The relay 27 will 
be energized for approximately 25 milliseconds, which 
is more than sufficient to break the holding circuit for 
control relay 20 (its requirement being about five milli 
Seconds), and also to actuate the counter or indicia de 
vices that require only about fifteen milliseconds. The 
response relay 27 will be deemergized as soon as the 
charge on the capacitor 38 falls below the requisite en 
ergizing current for the coil 28. The circuit is now re 
turned to the initial condition, and will perform a simi 
lar Operational cycle upon the receipt of another initiat 
ing pulse through the line 26. - 

if the conveyor movement is terminated with a pack 
age positioned on the Switch 23c, no count is taken there 
of because the response relay 27 cannot be energized. 

However, as soon as the conveyor is again actuated 
and 28 volts applied to the line 37 through relay contact 
22 and armature 19, the capacitor 38 charges in the same 
manner heretofore described, and such charging occurs 
immediately. Consequently, when the package moves 
off of the Switch, the capacitor discharges through the 
relay coil 28 to energize the same in the manner above 
Set forth, with the result that counter pulses are fed to 
the line 39. Thus, it is seen that counts are taken only 
When a package moves off of the switch, irrespective of 
Whether Such package movement is continuous or inter 
rupted. Consequently, the circuit enables only true 
Counts to be made, and simulated counting conditions 
(that is, shutting down of the conveyor apparatus) are 
totally ignored. 
The idle-time cut-off device 10 is a useful adjunct to 

the circuit in that it shuts down the conveyor after a 
period of operation thereof when no packages are being 
discharged therefrom. For example, if the conveyor is in 
Operation, and an initiating pulse has been applied to the 
line 25 to energize the control relay 20 but no packages 
are being advanced by the conveyor, a continuous cur 
rent flow through lines 15, 16, 23, 41 and 42 and through 
heater 11 to ground for a predetermined period will cause 

65 

70 

75 

the bimetallic Switch 4 to terminate its engagement with 
contact 13, thereby isolating line 17 from a voltage source 
necessary to energize the conveyor drive motor. The 
idle-time cut-off device 10 can be omitted, and the line 42 
connected directly to ground through an ordinary resist 
ance that, for example, may have a value of about 470 
ohms. In Such event, the blocking diode or rectifier 43 
can also be eliminated since its function is to prevent 
the flow of current from line 15 to line 42 when the 
Switch. 14 is in engagement with the contact 12. The 
diode 44 functions to provide a charge path for the ca 
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pacitance 38 that excludes the energizing coil 28 of relay 
27. It also causes the capacitance 38 to discharge through 
the coil 28, thereby energizing the relay 27. It is ap 
parent that alternative arrangements may be used in place 
of the diode 44. 
The circuit of Figure 2 functions in precisely the same 

manner as the Figure 1 embodiment, but connects the 
line 39' to the voltage source afforded by the line 15 
whenever the bimetallic switch 14 is in engagement with 
the contact 12'. This situation results because of the 
interconnection of the line 39" with the contact 12 
through lead 46. The diode 45 is a blocking device be 
tween the heater 11’ and contact 12. 

While in the foregoing specification embodiments of 
the invention have been set forth in considerable detail 
for purposes of adequate disclosure thereof, it will be 
apparent to those skilled in the art that numerous changes 
may be made in those details without departing from the 
spirit and principles of the invention. 

I claim: 
1. In a control circuit adapted for use with a count 

actuator and counter therefor, circuit means adapted to 
include such count actuator so as to be sequentially in 
terrupted thereby when articles being counted are suc 
cessively sensed by the count actuator, a control relay 
having normally open contacts in said circuit means for 
completing the same when the relay is energized and 
having also a self-holding circuit for maintaining such 
energized condition thereof, means for feeding energiz 
ing signals to said control relay, a response relay having 
an energizing coil in said circuit means and having also 
both normally closed contacts in said self-holding circuit 
for breaking the same when the response relay is ener 
gized and normally open contacts adapted to be con 
nected to such a counter for feeding a count signal there 
to each time said response relay is energized, a capacitor 
connected with said energizing coil in said circuit means 
so as to be charged when the circuit means are inter 
rupted by such count actuator and to discharge through 
said coil to energize the same when the circuit is sub 
sequently completed by the count actuator, and means 
for applying an operating potential to said circuit means 
through said control relay contacts and to said last men 
tioned normally open contacts. 

2. In combination with a count actuating switch 
adapted to be opened when articles are moved therepast, 
circuit means connected to said actuating switch and 
controlled thereby so as to be repetitively interrupted as 
successive articles are sensed thereby, said circuit means 
including a response relay having an energizing coil in 
said circuit means and having also both normally closed 
and normally open contacts, a control relay in said circuit 
means for completing the same when the control relay 
is energized and having a self-holding circuit for main 
taining such energized condition thereof and including 
said normally closed contacts, means for feeding ener 
gizing signals to said control relay, a capacitor connected 
with said energizing coil in said circuit means so as to be 
charged when the circuit means are interrupted by said 
actuating switch and to discharge through said coil to 
energize the same when the circuit is subsequently com 
pleted by the actuating switch, and means for applying 
an operating potential to said circuit means through said 
control relay when it is in an energized state, said re 
sponse relay being adapted to be connected to a counter 
device to feed a counting signal thereto each time the 
response relay is energized. 

3. The control circuit of claim 2 in which said control 
relay is equipped with normally open contacts connected 
in said circuit means, and in which said means for ap 
plying an operating potential to said circuit means is 
connected thereto through said normally open contacts. 

4. The control circuit of claim 3 in which said self 
holding circuit comprises said normally open contacts. 
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5. In a control circuit adapted for use with a count 

actuator and counter therefor, a control relay equipped 
with normally open contacts, a response relay having an 
energizing coil adapted to be connected to said contacts 
through said count actuator so as to interrupt such con 
nection each time the count actuator is disturbed by an 
article moving therepast, means for successively ener 
gizing said control relay, means for maintaining each 
such energization of the control relay, means compris 
ing said response relay for deenergizing the control relay 
each time said response relay is energized, means includ 
ing said response relay adapted to be connected with 
such counter for feeding counting signals thereto, means 
for applying operating potentials to said control circuit 
through the control relay contacts, and means for ener 
gizing said response relay for a period of predetermined 
duration only after the connection thereof to the contacts 
of said control relay has been interrupted by said count 
actuator. 

6. The control circuit of claim 5 in which said last 
mentioned means comprises a capacitor connected at 
one side to the energizing coil of Said response relay 
and at its other side to the contacts of Said control re 
lay so that no charge appears across the capacitor until 
said count actuator interrupts the connection between 
the response relay and the contacts of said control relay, 
and after the return of such count actuator to its nor 
mal position, said capacitor discharges through the en 
ergizing coil of said response relay to actuate the same. 

7. In a circuit of the character described, a control 
relay equipped with an energizing coil and with a pair 
of normally open contacts, means for feeding Successive 
energizing pulses to said coil to actuate said control re 
lay, means for applying an operating potential to said 
contacts, a counting Switch connected at one side to 
said contacts, a response relay having an energizing coil 
connected at one end to the other side of said counting 
switch, a capacitor connecting the other side of Said last 
mentioned energizing coil to said contacts, a pair of 
normally closed contacts provided by said response re 
lay, a self-holding circuit for said control relay includ 
ing said normally closed contacts, and contact means 
provided by said response relay for connection to a 
counter device so as to feed counting signals thereto 
when the response relay is energized, said capacitor in 
its association in said circuit being characterized by 
acquiring a charge when said actuating Switch is opened 
and thereafter discharging through the energizing coil 
of said response relay to actuate the same when said 
actuating switch is subsequently closed. 

8. The circuit of claim 7 in which a unidirectional 
current flow device is connected in parallel with the en 
ergizing coil of said response relay to permit said capaci 
tor to charge without energizing the response relay. 

9. In a counter, a response relay having a coil with 
one side thereof connected to one side of a capacitor, 
a circuit interconnecting the other side of Said capacitor 
and the other side of the coil, means for connecting one 
of said other sides to an electrical potential, means for 
connecting the other one of said other sides to a different 
electrical potential, said circuit including a Switch be 
tween said connecting means for opening the circuit to 
charge the capacitor and closing said circuit to discharge 
the capacitor through said coil. 

10. The combination called for in claim 9 including 
a rectifier shunting the coil to confine the energization 
of the coil to one position of said Switch. 

11. The combination called for in claim 9 including 
a rectifier shunting the coil and oriented to confine the 
energization of the coil to the discharge of the capaci 
tOir. 

12. The combination called for in claim 9 in which 
one of said connecting means includes a control relay 
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having a coil in series with a switch of said response References Cited in the file of this patent. . . . . 
relay. 

13. The combination called for in claim 9 including UNITED STATES. PATENTS - . 
a counter circuit and in which said response relay in- 2,561,512 Holmes et al.---------- July 24, 1951 
cludes a switch in said counter circuit controlled by said 5 
coil. w 


