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The present invention is concerned with count 
ing apparatus of the general type as shown in 
Patent No. 2,487,265, dated November 8, 1949, filed 
as application Ser. No. 490,133, June 9, 1943, of 
which this application is a division. 
The invention is adapted for use in different 

situations, but is particularly Well adapted for 
counting Small articles such as nuts, Screws, bottle 
caps, medicinal tablets or pills, etc., which are 
put up in packages or containers for shipment 
and sale. Such articles are generally sold at a 
price based on the quantity, as So much per 
thousand, for example, and it is desirable, there 
fore, in the case of any given article, to provide 
a certain definite known number in each package. 
An article which is sold by the thousand Will 
usually be put up in packages or containers each 
containing one thousand or Some multiple of that 
number. 

So-called predetermined counters have already 
been devised and have been used to some extent 
for counting out articls in lots of desired quan 
tity. Such counters have been physically con 
trolled by the articles being counted, in Some 
cases, and in other cases have been controlled by 
means of a light beam and photoelectric cell, and 
have operated satisfactorily for counting certain 
kinds of articles. So far as known, however, no 
counting apparatus has previously been made 
which is well adapted for counting extremely 
Small and light articles of the above-mentioned 
character. It has been the practice, therefore, to 
count such articles by hand, if the cost is not 
prohibitive, or to determine the proper size of the 
lots by weight, the weight of the desired number 
being first determined by actual trial. The latter 
method is not very accurate, due to slight varia 
tions in the Weights of the individual articles. 

In Order to take care Of this Situation I haWe 
devised an inexpensive and accurate counting 
apparatus, including a simple and effective air 
rangement by means of which the apparatus is 
controlled by the articles to be counted. The 
articles are caused to drop one at a time onto 
a resilient diaphragm, from which they rebound 
into a chute which delivers them to the package 
or container. ASSOciated With the diaphragm 
there is a sensitive pickup device which gen 
erates eectrical im Pulses in FeSpONSe tO the im 
pacts of the articles on the diaphragm. These 
impulses are Suitably amplified and are employed 
to control the counting apparatus, which counts 
the impulses and thus counts the articles as they 
inpinge on the diaphragn. When the predeter 
mined number of articles has been delivered, the 
counting apparatus automatically releases a de 
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vice which blocks the chute at the delivery end 
and Operates a signal to call an attendant, who 
replaces the filled container with an empty one 
and then resets the chute blocking device to 
open position. In the meantime the counting 
continues, the articles for the next lot being ac 
cumulated in the chute until the fresh container 
has been placed in position and the chute has 
been opened by the attendant. The apparatus 
may operate in this manner without interruption 
for any desired time, or until the desired number 
of containers have been filled. 
The Operation of the counting apparatus is 

entirely automatic except for the change in con 
tainers by the attendant, who may take care of 
Several machines at One time. Thus it will be 
seen that the invention provides a highly efficient 
counting apparatus having an excellent field of 
application in industry, where it Supplies a need 
not heretofore Satisfied in any economical or 
practical manner. 
The invention Will be described more in detail 

hereinafter, reference being had to the accom 
panying drawings, in Which 

Fig. 1 is a circuit drawing showing diagram 
Imatically the various apparatus units and the 
electrical circuits constituting an embodiment 
of the invention; 

Fig. 2 is a fragmentary view of the interior of 
the delivery chute, showing the diaphragm on 
Which the articles are dropped; and 

Fig. 3 is a partial Section on the line 3-3, 
Fig. 2. 

It is assumed, in the example shown in the 
dra Wings, that the apparatus is arranged to count 
articles, e.g., nuts, in lots of 500 or 1,000 units. 

Referring to the drawings, the nuts 0 are de 
livered to the counting apparatus by a belt con 
veyor indicated at . The source of Supply may 
be arranged to deliver the nuts to the conveyor 
in a Single line, Or at least in Spaced relation 
lengthwise of the conveyor, or guides may be 
provided to line the nuts up on the conveyor belt 
as they move along. The rate of travel may be 
Such that if the nuts are in Contact With each 
other in a straight line on the conveyor belt they 
Will be delivered at a rate equal to the safe op 
erating rate of the counting apparatus. The ap 
paratus will readily handle 600 to 1000 nuts per 
minute. 
The reference character 2 indicates a chute 

Which is Supported in Suitable manner and ar 
ranged to receive the nuts as they fall from the 
end of the belt conveyor. The shape of the 
chute Will be readily understood from FigS. and 
2, but can be modified as desired So long as it 

  



2544894 
sm 3. 
retains its function of delivering the nuts in the 
proper manner to the containers. One of the 
latter is indicated at 3, and rest.S on a Support 
14? 
In the Wali 5 of the chute there is inserted a 

resilient membrane-like imember forining a di 
aphragm , which is Separately ShoWI) in FigS. 2 
and 3. The diaphragm is peripherally proVided 
with a rubber gasket i, which insultates the di 
aphragm from the chute, So that accidental 
shocks or jars to which the chute may be Sub 
jected are not communicated to it. The chute 
should be so disposed that the nuts falling from 
the conveyor WIll inpinge On the diaphragin ap 
proximately at the center thereof, although this 
is not strictly necessary. As each nut Strikes the 
diaphragm it rebounds Substantially as ShoWn 
by the dotted line and passes down the chute. 
The pickup device associated With the di 

aphragiin may be mounted on the chute in Suit 
able manner as indicated, and inay be Structural 
ly sinilar to the Well known type of loud Speaker 
unit. As shown diagrammatically herein, it con 
prises a permanent magnet 8, a, heel piece 9, a. 
core 2 carrying a Winding 26, and an arnature 
22. The armature may be Supported on the 
permanent magnet 8 by means of a Stiff reed 
23 and is connected to the diaphragiin 6 by 
means of a rod 2.É. MoVeinent of the arnature 
22 caused by the impact of a nut oin the di 
aphragm 6 alters the flux in the Eagnetic cir 
cuit of the pickup device and generates a voltage 
in the Winding 2 . 
The arrangement for blocking the chute in 

cludes a shaft 26 which passes through the chute 
from front to rear and has bearings in the front 
and rear walls thereof. Inside the chute the 
shaft 25 carries a vane 29 of rectangular Shape 
and adapted in the position in Which it is ShoWn 
to close the chute. In front of the chute there is a 
hand lever 27 fixed to shaft 26. This hand lever 
is used to rotate the shaft 26 and thereby also 
rotate the vane 29 to a vertical position in order 
to open the chute. When operated in this man 
ner the end of the hand lever engages a pivoted 
latch 33 and the vane 23 is locked in open posi 
tion. 
An electromagnet 3 is provided for releasing 

the hand lever. When this magnet is energized 
it attracts the armature S2 attached to latch 33 
and moves the latter on its pivot Suficiently to 
disengage the end of the hand lever. Thereupoil 
the Spring 23 restores the hand lever 22 and Vane 
29 to the position in which these parts are shown 
in the drawing. 
The reference character 33 indicates a Switch 

which is closed by the hand lever 2. When it is 
released. This switch controls the circuit of a 
signalling device 38, which may be a lamp or a 
bell, provided for the purpose of Warning an at 
tendant that a container has been filled. 

Suitable means including the tubes is and & 
is provided for amplifying the impact Voltages 
generated by the pickup device and for converting 
then into impulses suitable for operating the 
counting device. The tube 38 nay be a type 
6J'7G pentode, while tube 4 may be a type 235i. 
Thyratron. The operation of such tubes is well 
known and hence it Will be necessary to call at 
tention only to the essential features of the cir 
cuit. 
The pickup winding or coil 21 is included in a 

closed grounded circuit Which includes the grid 
leak resistor 42. This circuit is connected direct 
to the control grid of tube AG. The resistor 33 is 
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the usual grid biasing resistor for the tube, which 
in the apsence of grid excitation maintains the 
current 11 OW In the cathode plate circuit at a very 
loW value. The SuppreSSOr grid ?lay Je contected 
direct to the Catinode; Winlie the Screen gild is 
connected to the junction of l'eS1StorS is and £6, 
forming with the potentiometer 436 a voltage 
diVder. 

he control grid of tube is connected by Way 
of retS1SUOrS 438 a Índ 43 to the Imova, pe contact of 
the PGven C1OIXleger á í3, thlS CCnneCUíVH being Sf 
fective to mantain a negative potentia on ühe 
grid Sufficient to prevent the tube iroi; a gaSSing 
current. This potential may be adjusted by 
means of the potentiometer. The catinode plate 
circuit of the tube Ã £ includes the resiistor šej aindi 
the Winding of the relay 53, the relay being 
shunted by the condenser 5}. Relay 32 is the irri 
pullSK ag Irelay for Operatiling the counting die 
W?C?. 
The tube 48 controls the tube (; by means of 

a condenser , Which is connected between the 
cathode of tube 35 and the Junction of resistors 
48 and 49 in the grid circuit of tube i. 
The counting device includes two step-by-step 

can SWitches S and S2. 
The can SWitch S may be of known construc 

tion and comprises a ratchet wheel 84, a stepping 
magnet 65, an armature 63, a pawl & B, and two 
caras and Which are mounted on the rathet, 
Wheei Shaft and rotate With it. The Switch is C 
the type in Which the ratchet wheel is advanced 
upon the deemergization of the stepping gagnet. 
When the stepping magnet 6 is energized ühe 
arnature 66 is attracted and pawl 6 drops into 
the notch behind the next adjacent tooth. Upon 
the deenergization of the stepping magnet the 
armature is retracted by the spring 63 and the 
paWl advances the ratchet wheel through th9 
angular distance of one tooth. It will be as 
Sumed that the ratchet wheel has fifty teeth, 
and that fifty impulses or energizations Cf the 
Stepping magnet are required for a coin pieta 
rotation of cams 7 and . The are nature 36 
also controls an interrupter contact 33, which is 
included in the resetting circuit of the switch. 
The cans 8 and 7 control certain circuits of 
the Counting device, as will be explained pres 
ently. 
The can Switch S2 is similar to the can Switch 

S and includes the ratchet wheel 2, stepping 
magnet 73, and the three cams 5, 6 and E. E. 
The Switch S2 differs from Switch SS in the 
number and construction of the catas, and in the 
number of ratchet teeth, the ratchet wheel 8 
having only 60 teeth. As in the case of switch 
Sí, the cams of Switch S2 control circuits of the 
counting device, which will be explained in the 
course of the description of the operation of the 
apparatus. 
The Counting device also includes a relay 6 and 

a relay 6. The latter is a reset relay and is 
manually controlled by means of a key K. The 
reference character 62 indicates a hand-operated 
switch, while 63 indicates a signal lamp. 

Suitable means is provided for supplying cur 
rent to the apparatus. The tubes 43 and 4 may 
have plate current supplied at about 300 volts, 
the Source of Supply being indicated in the draw - 
ingS as a battery. The other equipment, items 
Such as the relays (except 52), magnets and lamps 
may be supplied with current at 50 volts and for 
this purpose another battery may be provided. 
The operation of the counting apparatus will 

now be explained. It will be assumed that the 
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apparatus is in the condition in which it appears 
in the drawing. The cam Switches Sf and S2 have 
been reset and are in zero position. Switch 33 is 
closed and the signal 34 is in operation. The 
delivery of nuts by the belt conveyor has just 
started and the first nut is about to fall from 
the conveyor onto the diaphragm 6. 
The attendant may now operate the hand lever 

27 to Open the chute. The lever will then be held 
in operated position by the latch 30. Switch 33 
is opened and the operation of the signal 34 
ceases. The nuts leaving the conveyor belt fall 
in rapid succession onto the diaphragm 6, from 
which they rebound and pass down the chute into 
the container 3. 
The impact of a nut on the diaphragm 6 

produces a mechanical shock which is trans 
mitted to the armature 22 of the pickup device 
by the rod 24. More accurately, the impact 
produces a highly damped vibration of the dia 
phragm and armature. As a result corresponding 
changes are produced in the flux in the magnetic 
circuit of the pickup device and alternating volt 
ages are generated in the winding 2, the wave 
shape of Such voltages being that of a highly 
damped train of OScillations. The alternating 
voltages produce a current flow in the circuit of 
the winding 2 and voltages are developed across 
the resistor 42 which are applied to the grid of 
tube 40. At the first positive half wave the grid 
potential is raised enough so that the current 
flow in the cathode plate circuit of the tube is 
very substantially increased. This raises the 
potential at the cathode of the tube, and since 
the cathode is coupled to the grid of the tube 4 
by the condenser 47, the potential at the grid of 
the latter tube is momentarily raised sufficiently 
to cause the tube to fire; that is, it begins to 
paSS current. Due to the known characteristics of 
the tube, once current starts to flow it continues 
to flow independent of the grid and at a rate 
determined by the constants of the Cathode plate 
Circuit. 
When the tube 4f fires, the condenser 5 starts 

to charge in series with the resistor 56, the re 
sistor serving to limit the initial current flow to a 
Safe value. Current also flows through the relay 
52 which is connected in parallel with the con 
denser, but the relay cannot energize until the 
condenser becomes charged to a fairly high po 
tential. Upon energizing, relay 52 closes its con 
tact 53 and opens its contact 54. The opening of 
contact 54 stops the flow of current and ex 
tinguishes the tube. The condenser 5 now dis 
charges through the relay and slightly delays its : 
deenergization. The arrangement insures a 
Single positive operation of the relay. 
The foregoing describes the operations result 

ing from the impact of a single nut on the 
diaphragm 6. Each succeeding nut produces the 
Same effect and thus the relay 52 is repeatedly 
energized and deenergized, once for each nut that 
Strikes the diaphragm and passes down the 
chute. 
Operating as above described, the relay 52 

transmitS impulses to the stepping magnet 65 
of the cam switch Sf over a circuit which may be 
traced from ground by Way of contact 53 of relay 
52, conductor 78, contact 79 of relay 60, conductor 
89, and Winding of the stepping magnet 65 to 
the negative pole of the battery. These impulses 
are effective to operate the stepping magnet 65 
to advance the can switch Sf in known manner. 
At the end of the first impulse, when the stepping 
magnet deemergizes, the can 70 causes the contact 
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spring 8 to disengage spring 82 and to engage 
spring 83. These circuit changes have no effect 
for the time being. No other circuit changes take 
place as the switch continues to advance until, 
following the 49th impulse, the cam causes the 
contact spring 84 to engage the spring 85. This 
prepares a circuit for the stepping magnet 73 of 
the can SWitch S2. 
The 50th impulse energizes magnet 65 like 

previous impulses and also energizes the stepping 
magnet 73 over a circuit extending from ground 
by way of contact 53, conductor 78, contact 86, 
conductor 87, Springs 85 and 84, conductor 88, 
and winding of stepping magnet 73 to the nega 
tive pole of the battery. The energization and 
deenergization of the stepping magnet 73 is effec 
tive to advance the cam Switch S2 one step, with 
the result that can 75 causes the contact Spring 
89 to disengage spring 33 and engage Spring 9. 
These circuit changes are of no effect at present. 
The cams 16 and !7 aiso advance one Step, Caus 
ing the contact springs 92 and 95 to disengage 
Springs 94 and 9, respectively, and engage 
Springs 93 and 96, respectively. A circuit is now 
completed for relay 6, extending from ground 
by way of contact spring 98, contact 99, switch 
62, Springs 35 and 96, conductor , and Wind 
ing of relay 6 to the negative pole of the battery. 
Upon energizing, relay 6 establishes a locking 
circuit for itself at its contact ), and at con 
tact 2 prepares a circuit for the release mag 
net 3 . 

Fifty impulses have now been counted, cor 
responding to fifty nuts delivered to the con 
tainer 3, and the cam Switch S2 has been ad 
Vanced one Step. The cam Switch S has been 
restored to its original starting position. 
The cam Switch S continues its response to 

impulses from the relay 52 and advances step by 
step, as described. Following the 99th impulse 
the cam i? closes the springs 84 and 85 again, 
With the result that the 100th impulse operates 
the Stepping magnet 23 of cam switch S2 to ad 
vance the switch S2 another step. 
The cam switch S2 continues to be advanced 

in this manner, once for each fifty steps of the 
Cam Switch. S., until finally, in response to the 
1000th impulse, it takes its 20th step, correspond 
ing to twenty full rotations of cam switch S. 
One thousand nuts have now been delivered to 
container 3. As previously mentioned, the 
ratchet wheel 72 of cam switch S2 has forty 
teeth, from which it will be understood that after 
the switch has taken twenty steps the lower lobe 
of can will have changed places With the 
upper lobe and the contact Spring 95 Will have 
been re-operated to the position in which it is 
Shown in the drawing. 
The operation of can switch S2 as described 

above results in the closure of a circuit for the 
re'ease magnet 3 which may be traced from 
ground by way of contact 98, contact 99, switch 
62, Springs 95 and 9, contact 62, conductor f3, 
and winding of magnet 3 to the negative pole 
of the battery. The conductor 33 has been 
shown in dotted line between the points 97-8 
to indicate a jumper wire which connects these 
points. This jumper wire may be removed for a 
purpose which will be presently described. Upon 
energizing over the circuit including the conduc 
tor f33 with its dotted jumper wire, magnet 3 
attracts its arrnature 32 and causes the latch 30 
to release the hand lever 21, which is restored by 
Spring 28 to the position in which it appears in 
the drawing. The release of the hand lever ro 
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count lots of 2000. As another example, the 
single-lobed cam T. may be replaced by a double 
lobed cam, adapting the apparatus to count lots 
which are multiples of 25 instead of multiples 
of 50. 

It will be understood also that the switch S2 
may be provided with as many cams Such as 6 
and T7 as may be desirable or necessary in any 
given situation. The switch 52 will have as many 
selective positions as there are cams. 
The thickness and strength of the diaphragm 
6 must, of course, be suited to the weight of the 

articles to be counted, but is not critical. That 
is, a given diaphragm may be used for counting 
different articles having weights which differ 
Within a considerable range. 
The invention having been described, that 

which is believed to be new and for which the 
protection of Letters Patent is desired Will be 
pointed out in the appended claims. 
I claim: 
1. In a counting device, a counting Switch re 

sponsive to individual impulses to be counted, a 
second counting Switch of higher numerical 
order, means controlled by said first switch for 
causing Said Second Switch to Count Said in 
pulses by groups, a control circuit adapted to be 
closed at one point by said Second switch in a par 
ticular position thereof, a contro relay energized 
responsive to the advance of said second switch 
from said position to close said circuit at another 
point after the circuit is opened at the first point, 
and a locking circuit for maintaining Said relay 
energized, Whereby Said circuit is completed the 
next time said Second Switch reaches said posi 
tion. 

2. In a counting device, a counting Switch re 
Sponsive to individual impulses to be counted, a 
Second counting Switch of higher numerical 
Order, means controlled by Said first Switch for 
causing said second Switch to count Said impulses 
by groups, a control circuit adapted to be closed 
at one point by said second Switch in a particular 
position thereof, a control relay energized re 
sponsive to the advance of Said Second Switch 
from Said position to close Said circuit at another 
point after the circuit is opened at the first point, 
a locking circuit for maintaining Said relay en 
ergized, whereby said circuit is completed the 
next time said Second Switch reaches said posi 
tion, a reset relay, means including said reset 
relay for advancing said second switch to said 
position when the impulses to be counted have 
ceased, and means whereby said reset relay opens 
the locking circuit of said control relay. 

3. A counting device comprising a counting 
switch responsive to impulses to be counted, a. 
control circuit terminating in a control magnet, 
a plurality of control means operable by Said 
counting SWitch for closing energizing paths of 
said control circuit at different Successive stages 
of its operation, means for selectively rendering 
one of said control means effective at will, a con 
trol relay, circuit means for energizing Said con 
trol relay upon initial operation of said counting 
Switch through the medium of the control means 
which has been rendered effective, contact means 
operable by. Said control relay for closing a point 
in the control circuit of Said control magnet to 
prepare said Control circuit for Subsequent opera 
tive actuation of Said control magnet, and con 
tact means Subsequently operable by Said count 
ing switch for effecting the operative actuation of 
said control magnet over said prepared control 
circuit. 
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4. A counting device comprising a counting 

switch responsive to impulses to be counted, a 
control circuit terminating in a control magnet, a 
plurality of control means operable by Said count 
ing Switch for closing energizing paths of Said 
control circuit at different Successive stages of 
its operation, means for Selectively rendering one 
of Said control means effective at will, a control 
relay, circuit means for energizing Said control 
relay upon initial Operation of Said counting 
Switch through the medium of the control means 
which has been rendered effective, a locking cir 
cuit for maintaining Said control relay energized, 
contact means operable by said control relay for 
closing a point in the control circuit of Said con 
trol magnet to prepare said control circuit for 
Subsequent operative actuation of said control 
magnet, and contact means Subsequently oper 
able by Said Counting Switch for effecting the 
Operative actuation of said control magnet over 
Said prepared control circuit. 

5. A counting device comprising a counting 
Switch responsive to impulses to be counted, a 
control circuit terminating in a control magnet, 
a Supervisory relay Connected in parallel with 
Said control magnet, a plurality of control means 
operable by Said counting Switch for closing en 
ergizing paths of Said control circuit at different 
Successive Stages of its operation, means for Se 
lectively rendering one of Said control means 
effective at will, a control relay, circuit means for 
energizing said control relay upon initial opera 
tion of Said counting switch through the medium 
of the control means which has been rendered 
effective, contact means operable by said con 
trol relay for closing a point in the control cir 
cuit of Said Control magnet to prepare said con 
trol circuit for Subsequent operative actuation of 
said control magnet and said supervisory relay, 
contact means Subsequently operable by said 
counting Switch for effecting the operative actua 
tion of Said control magnet and said Supervisory 
relay over said prepared control circuit, and con 
tact means operable by said supervisory relay 
upon actuation thereof for effecting release of 
said control magnet. 
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6. A counting device comprising a counting 
switch responsive to impulses to be counted, a 
control circuit terminating in a control magnet, 
a Supervisory relay Connected in parallel with 
said control magnet, a plurality of control means 
operable by said counting switch for closing en 
ergizing paths of Said Control circuit at different 
successive stages of its operation, means for se 
lectively rendering one of said control means 
effective at will, a control relay, circuit means 
for energizing said control relay upon initial op 
eration of Said counting Switch through the me 
dium of the Control means which has been ren 
dered effective, contact means operable by said 
control relay for closing a point in the control 
circuit of Said control magnet to prepare said 
control circuit for SubSequent operative actua 
tion of Said control magnet and Said supervisory 
relay, contact means Subsequently operable by 
said counting switch for effecting the operative 

70 

actuation of Said control magnet and said super 
visory relay over said prepared control circuit, 
contact means operable by said Supervisory relay 
upon actuation thereof for effecting release of 
Said control magnet, and Signal means opera 
tively effective upon release of said control 
magnet. w 

7. A counting device comprising a counting 
Switch responsive to impulses to be counted, a 
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control circuit terminating in a control magnet, 
a slow-to-energize supervisory relay connected in 
parallel with said control magnet, a plurality of 
control means operable by said counting Switch 
for closing energizing paths of said control cir 
cuit at different successive Stages of its opera 
tion, means for selectively rendering one of Said 
control means effective at Will, a control relay, 
circuit means for energizing said control relay 
upon initial operation of Said counting SWitch 
through the medium of the control means which 
has been rendered effective, contact means Oper 
able by said control relay for closing a point in 
the control circuit of said control magnet to pre 
pare said control circuit for Subsequent operative 
actuation of Said control magnet and Said Super 
visory relay, contact means Subsequently oper 
able by said counting Switch for effecting the 
operative actuation of said control magnet and 
said supervisory relay over said prepared control 
circuit, and contact means operable by Said Super 
visory relay upon actuation thereof for opening 
part of the path of said control circuit to release 
said control magnet. 

8. A counting device comprising a counting 
Switch responsive to impulses to be counted, a 
control circuit terminating in a control magnet, 
a plurality of control means operable by said 
counting switch for closing energizing paths of 
Said control Circuit at different Successive stages 
of its operation, means for selectively rendering 
one of said control means effective at will, a first 
control relay, circuit means for energizing said 
first control relay upon initial operation of said 
counting Switch through the medium of the con 
trol means which has been rendered effective, 
contact means operable by said first control re 
lay for closing a point in the control circuit of said 
control magnet to prepare said control circuit for 
Subsequent operative actuation of Said control 
magnet, contact means subsequently operable by 
said counting switch for effecting the operative 
actuation of said control magnet over said pre 
pared control circuit, a second control relay, man 
ually operable means for effecting energization of 
Said second control relay, and contact means op 
erable by said second control relay for disabling 
the means for selectively rendering one of said 
Control means effective at Will. 

9. A counting device comprising a counting 
Switch responsive to impulses to be counted, a 
control circuit terminating in a control magnet, 
a plurality of control means operable by said 
counting Switch for closing energizing paths of 
Said control circuit at different successive stages 
of its operation, means for selectively rendering 
One of Said control means effective at Will, a first 
control relay, circuit means for energizing said 
first control relay upon initial operation of said 
counting Switch through the medium of the con 
trol means which has been rendered effective, 
contact means operable by said first control relay 
for closing a point in the control circuit of said 
control magnet to prepare said control circuit for 
Subsequent operative actuation of said control 
magnet, contact means subsequently operable by 
Said counting Switch for effecting the operative 
actuation of Said control magnet over said pre 
pared control circuit, a second control relay, 
manually Operable means for effecting energiza 
tion of said Second control relay, and contact 
means operable by said second control relay for 
releasing Said first control relay to disable said 
control circuit. 

10. A counting device comprising a counting 
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SWitch responsive to impulses to be counted, a 
COintrol circuit terminating in a control magnet, 
a plurality of control means operable by Said 
counting SWitch for closing energizing paths of 
said control circuit at different successive stages 
of its operation, means for selectively rendering 
one of Said control means effective at will, a con 
trol relay, circuit means for energizing Said con 
trol relay upon initial operation of Said count 
ing SWitch through the medium of the control 
means which has been rendered effective, a lock 
ing circuit for maintaining said control relay en 
ergized, contact means operable by said control 
relay for closing a point in the control circuit of 
Said control magnet to prepare said control cir 
cuit for Subsequent operative actuation of said 
control magnet, contact means Subsequently op 
erable by Said counting Switch for effecting the 
operative actuation of said control magnet over 
Said prepared control circuit, a reset relay, man 
ually controlled means for energizing said reset 
relay, and contact means operable by said reset 
relay upon energization thereof for opening said 
locking circuit to release said control relay and 
to advance Said counting Switch into normal posi 
tion. 

11. A counting device comprising a counting 
Switch responsive to impulses to be counted, a 
Control Circuit terminating in a control magnet, 
a plurality of control means operable by said 
counting Switch for closing energizing paths of 
Said control circuit at different successive stages 
Of its Operation, means for selectively rendering 
One of Said control means effective at will, a con 
trol relay, circuit means for energizing said con 
trol relay upon initial operation of said counting 
Switch through the medium of the control means 
which has been rendered effective, a locking cir 
cuit for maintaining Said control relay energized, 
contact means operable by said control relay for 
closing a point in the control circuit of said con 
trol magnet to prepare said control circuit for 
Subsequent operative actuation of said control 
magnet, contact means subsequently operable by 
Said counting Switch for effecting the operative 
actuation of Said control magnet over said pre 
pared control circuit, a reset relay, manually 
Controlled means for energizing said reset relay, 
contact means operable by said reset relay upon 
energization thereof for opening said locking cir 
cuit to release said control relay and to advance 
Said counting switch into normal position, and 
means for Signalling the normal position of said 
counting switch. 

MARTIN L, NELSON. 
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