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1. 
This invention relates to an electronic counter 

and more particularly to a counter for counting 
sheets of tin plate as they move along a con 
veyor. When so counting sheets of tin plate 
it is necessary to count a predetermined number 
of sheets to make a bundle. A sheet counter 
suitable for such purpose is disclosed in my co 
pending application, Serial No. 1,230, filed Janu 
ary 8, 1948, now Patent No. 2,567,422. This 
counter has proved to be highly successful in 
use but some of the moving parts therein become 
worn and have to be replaced from time to time. 
To the best of my knowledge, other counters in 
use have not proved to be entirely satisfactory. 

It is therefore an object of my invention to 
provide a counter without mechanical parts 
which is able to count sheets moving at high and 
variable speeds. 
Another object is to provide such apparatus 

which has a relatively small number of parts. 
These and other objects will be more apparent 

after referring to the following specification and 
attached drawings, in which: 

Figure 1 is a schematic view of the counter in 
stalled in a sheet classifier; 

Figures 2 and 2a, when taken together, dis 
close a schematic wiring diagram of my inven 
tion; and 

Figure 3 is a front elevation of the box Con 
taining the counter. 

Referring more particularly to Figure 1 of the 
drawings, the reference numeral 2 indicates a 
conveyor along which the sheets S travel on 
their way from a shear. At the end of the con 
veyor 2 is a flap gate 4 which directs the sheets 
s either to the conveyor 5 which leads to a mender 
piler 8 or to the inspection conveyor () which 
leads to a prime piler 2. An electric eye 4 is 
located in the path of travel of the sheets S to 
the prime piler 2. As the sheet passes under 
the electric eye 4 light thereto is cut off and 
the number of sheets on indicating unit 6 is in 
creased by one in a manner to be described 
hereinafter. The electrical impulse from the 
photoelectric cell 4 may be applied to a voltage 
amplifier 8 which amplifies it to a value suffir 
ciently high to enable it to operate the counter. 
This inpulse varies in shape depending upon the 
speed at which the sheet passes under the photo 
electric cell and therefore the pulse from the 
voltage amplifier 8 is impressed upon a pulse 
shaper 20 which, regardless of the shape of the 
pulse received, will deliver a pulse of unifornia 
shape. This pulse is delivered to an electronic 
switch 22 which includes two electronic tubes 
24 and 26. These tubes are provided with a grid, 
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plate and cathode and are of the type in which 
conduction therethrough is started by means of 
the bias on the grid and in which conduction is 
interrupted by removing the plate voltage. D. C. 
Voltage for the counter is applied from any suit 
able source to lines 28, 30, 32 and 34. The value 
of the Voltage supplied to these lines is deter 
mined by means of the voltage dividers 3S, 38 
and 49. Lines 28 and 30 have a positive poten 
tial, line 32 is at ground potential, the line 34 has 
a negative potential. Line 28 is connected to 
plate 24FP through resistances 42 and 44 and to 
plate 2P through resistances 46 and 48. The 
plates 24P and 26P are connected through a 
capacitor 50. A negative bias is applied to the 
grid 24G from the wire 34 through limiting re 
sistors 52 and 54. A similar negative bias is 
applied to the grid 26G from the line 34 through 
limiting resistors 52 and 56. Cathode 24C is 
connected to ground 32. Cathode 2 SC is con 
nected to ground 32 through the normally 
closed contacts 58C of a reset relay 58. The 
pulse from the pulse shaper 20 is applied to the 
grids 24G and 26G through a capacitor 6) which 
permits passage of the impulse but prevents 
passage of the direct current. 
A bus 62 for a unit indicator circuit 63 is con 

nected to the electronic switch 22 between the 
resistors 46 and 48. A resistor 64 is located in 
the bus 62 adjacent the connection to the Switch 
22. The grid 24G is connected to the bus 62 
through a limiting resistor 66 and the normally 
open contacts 58C2 of the relay 58. A bank of 
neon glow tubes 68-9 to 68-9 are arranged, 
preferably in a circle, for indicating the units 
Counted. For convenience of illustration the 
tubes are shown arranged in a line in Figure 2a. 
Each of the tubes 68 is provided with an anode, 
cathode and grid. As shown, the tubes have an 
external grid but tubes with an internal grid can 
also be used. The tubes are such that a greater 
potential is required to ionize the tubes than is 
required to keep them ionized. The bus 62 is 
connected to the anodes of the even numbered 
tubes 68-0, 68-2, 68-4, 68-6 and 68-8. A 
normally closed contact 5SC3 is connected in the 
bus 62 between the anodes of tubes 88-9 and 
68-2. A bus 7) is connected to the electronic 
SWitch 22 between resistor 42 and 44. The an 
Odes of the odd numbered tubes 68-, S8-3, 
68-5, 68-7 and 68-9 are connected to the bus 
0. A resistor 72 is provided in the bus 70 adja 

cent the connection to the SWitch 32. The 
Cathodes of the tubes 68-9 to 68-9 are con 
nected to ground return auto-transformers T4-9 
to T4-9, respectively. Any suitable inductor 
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can be used in place of the auto-transformers. 
The grids of tubes S-4, 38-3, 58-3, 68-6, 
G3-5, 63-6, 93-7, S3-3, 63-9 and 68-6 are 
connected to auto-transformers 5-, -f, 
15-2, 75-3, 4-3, 4-3, 4-6, 4-, 4-5 
and g-9, respectively, One end of each of the 
auto-transformers i-9 to 74-9 is connected to 
the ground 32. A selector switch 6 is provided 
with ten contacts marked 3 to 9, inclusive, which 
contacts are connected to auto-transformers. 
ig-5 to i-9, respectively. The switch 6 has 
an operating arm 8 which is connected through 
resistor 33 to the grid 82G of a gas filled tube 92. 
The auto-transformer 4-9 also has a tap 

leading to a voitage amplifier 54, which, in turn 
15 connected to an electronic switch 86 which is 
similar to switch 23. Switch 85 has two tubes 
38 and 93 of the same type as tubes 24, and 26. 
Fiate 83P is connected to line 28 through resis 
tors 92 and 94 and plate 9 P is connected to line 
23 through resistors 33 and 28. The plates 88P 
and S2F are connected through a capacitor 0. 
The inpulse from voltage amplifier 86 is con 
nected to grid 3.5G through resistor 02 and to 
grid 92G through resistor 4. Cathode 88C is 
connected to ground 32. Cathode 93C is con 
nected to cathode 26C through line 5 which is 
connected to ground through normally closed 
gontacter 5SC;. A bus 2 for a tens indicator 
circuit 33 is connected to the electronic SWitch 86 
between the resistors 93 and 98. A resistor 4 
is located in the bus adjacent the connection to 
the SWitch. The grid 333 is connected to the 
bus 2 through a limiting resistor 6 and the 
normally open contacts 58C3 of the relay 58. A 
second bank of neon glow tubes. 8-9 to 8-9 
identical with tubes 58- to 68-9 are ari'anged 
preferably in a circle for indicating tens counted. 
For convenience of illustration the tubes are 
shown arranged in a line in Figure 2. The bus 

2 is connected to the anodes of the even num 
bered tubes 3-3, 8-2, 3-4, 8-6 and 
; : S-8. A normally closed contact 58C5 is con 
nected in the bus. 8 between the anodes of tubes 
; : 3-C and i 3-2. A bus 2 is connected to the 
switch 38 between resistors 92 and 93. The anodes 
of the odd numbered tubes 8-, 8-3, 8-5, 
3-, and 8-3 are connected to the bus 20. 

A resistor 22 is provided in the bus. i2) adjacent 
the connection to the Switch 86. The cathodes of 
tubes 3-9 to a 8-3 are connected to ground 
return auto-transformers 24-5 to 2-9, re 
spectively. The grids of tubes 8-i, 8-2, 
a 3-3, 3-, 3-5, 3-5, 8-7, 8-8, 
A 3-5 and 8- are connected to auto-trans 
formers 24-6, 2á-i, 28-2, 24-3, 24-4, 
i23-5, 24-6, 325-i, 24-3 and (24-9, respec 
tively. One end of each of the auto-transformers 
E2.É.- to 33-9 is connected to the ground 32. 
A selector switch 26 is provided with ten contacts 
marked to 9, inclusive, which contacts are con 
nected to auto-transformer's 24-9 to 22-9, re 
spectively. Switch 23 has an operating arm 28 
which is connected through a resistor 3 to the 
grid 33G of a gas filled tube 32. 
Cathode 32C is connected to line 3. Cathode 
32C is connected to line S3 and to cathode 82C 

through a resistol. 34. Plate 32P is connected to 
cathode 32C. Cathode 82C is connected to plate 
22P through a switch 33 which is closed only 
when the arm is of switch 6 is on its zero posi 
tion. The Switches E and 36 may be mounted 
on a conimon shaft So that they will operate to 
gether in this inainer. In like manner cathode 
32C is connected to plate 32P through a Switch 
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38 which is closed only when arm 28 of Switch 
26 is on Zero position. Switches 26 and 38 may 

also be mounted on a common shaft So that they 
will operate together. Plate 32P is connected to 
wire 28 through the operating coil of a relay it. 
Connected to the wire 28 in parallel with the coil 

40... are a capacitor f42 and a charging resistor 
f44; The normally open contact 4C of relay 
40 is connected in series with the coil of relay 58. 
A second set of normally open contacts 4C2 may 
be provided for controlling a light, bell or other 
equipment. 45 when relay 40 is energized. A 
normally open reset switch 46 is connected in 
parallel with the contact GCf. The capacitor 
42 and resistor 44 are connected to ground 
through a normally open contact 58C6. 

Additional indicator circuits, similar to circuits 
63 and ft3 may be provided to indicate hundreds, 
thousands, etc. An electronic Switch is provided 
for each additional circuit with the parts thereof 
being connected to wires 58 and 6 and to the tap 
from auto-transformer 24-9 as indicated by 
the arrows. Figure 3 shows a front view of the 
indicating unit 6 in which means are provided 
for counting to 999. The tubes in each bank are 
arranged in a circle and numbered from 9 to 9 as 
shown. The pointers 8 and 28 as Well as the 
pointer for the hundreds unit are arranged on a 
numbered dial with the preset number appearing 
through windows, 48 in the wall of indicating unit 
S. 
The operation of the device is as follows: 
Assuming. that direct current is being applied 

to the system, as shown, there Will be sufficient 
negative bias. from the line 34 on the grids. 24G 
and 2SG to prevent the tubes. 24 and 26. from Con 
ducting. To prepare the System for counting, the 
reset switch. 45 is closed, thus energizing the 
coil of relay 58. This momentarily opens contact 
58C thus preventing flow of current through the 
tube 26 and at the same-time closes contact 58C2 
which will decrease the negative bias on grids 2.ÉG 
and 26G. to, a point Sufficient to start tube. 24. Con 
ducting. Tube 26 cannot conduct, because its 
cathode circuit is open. Since tube 26 is not cOn 
ducting, sufficient potential is Supplied to bus 82 
to cause the tubes 68 to conduct. However, con 
tact 58C3 of relay. 58 will also be open so that the 
initial potential on bus 62 is only applicable to 
tube 68-0. As soon as this tube starts conduct 
ing there will be a voltage drop across resistor 64 
which reduces the voltage at the anode of the 
even numbered tubes to a value sufficient to sus 
tain ionization, but not Sufficient to cause ionizan 
tion. Therefore, when relay 68 is deemergized and 
contact 58C3 closes, the other even numbered 
tubes cannotionize but the Zero tube will remain 
light. In like manner only Zero tubes are made 
light in all other banks. When tube 24 is con 
ducting, its plate voltage is less than the voltage 
on plate 26P because of the drop, in potential 
through resistors 42 and 64. Therefore, capaci 
tor. 50 is charged with a potential having the 
polarity shown in Figure 2. Also, when tube 24 
is conducting, it draws current through resistor 
42 and reduces the potential on the bus 0 and 
therefore the potential on the anodes of the odd 
numbered tubes to a point below that necessary to 
sustainionization. When the first sheet S passes 
under the photoelectric cell 4 a positive charge 
is impressed on the grids 2G, and 26G through 
the capacitor 60. This reduces the negative bias 
on grid. 26G, to a point where tube 26 will start 
conducting. When this happens the potential 
on plate 26P will decrease because of current flow 
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ing through resistors 46 and 48 until the potential 
is equal to that on plate 24P. The capacitor 59 
will then discharge electrons from the negative to 
the positive side in order to neutralize the charge. 
This flow of electrons causes a voltage drop acroSS 
resistors 42 and 44 which reduces the potential 
of plate 24P sufficiently to stop tube 24 from con 
ducting. When this occurs, the capacitor 50 will 
recharge with a polarity opposite to that shown. 
When tube 26 conducts it draws current through 
resistance 46 to reduce the potential on bus 62 to 
a point below that necessary to sustain ionization 
of the even numbered tubes. Since tube 24 is not 
conducting, the voltage on bus is Sufficient to 
sustain ionization of the odd numbered tubes. 
Tube 68-0 will be deionized and Will stop draw 
ing current through the auto-transformer 4. 
This induces a large voltage in the winding of the 
transformer of such polarity as to oppose the 
change in current. This voltage is applied to the 
grid of tube 68- and in combination with the 
Sudden increased anode voltage will cause tube 
68- to ionize. Tube 68- Will draw enough 
current through resistor 2 to reduce the voltage 
available at its anode to a value sufficient to SuS 
tain ionization, but insufficient to cause ionization 
so that none of the other odd numbered tubes will 
ionize. While all of the odd numbered tubes had 
the same anode potential as tube 68- Only tube 
68- received the inductive kick on its grid which 
permitted it to ionize before the other odd 
numbered tubes had an opportunity to do so. 
Once tube 68- ionizes it draws enough current 
through resistor 72 to prevent, the other odd num 
bered tubes from ionizing. When a second sheet 
S passes under the electric eye 4, conduction is 
switched back to tube 24 by reducing the poten 
tial on grid 24G to cause the tube 24 to fire, which 
in turn, causes the capacitor 59 to stop tube 26 
from firing. When tube 24 fires the potential on 
the anodes of the odd numbered tubes is reduced 
to a point where they cannot remain ionized. 
When tube 68- deionizes it gives an inductive 
kick to the grid of tube 68-2. This causes tube 
68-2 to ionize immediately, thus drawing cur 
rent through resistor 64 and dropping the poten 
tial on the anodes of the even numbered tubes to a 
value insufficient to cause ionization of any of the 
other even numbered tubes. This operation re 
peats itself until tube 68-9 is ionized. 
When the tenth sheet Spasses under the photo 

electric tube 4, tube 63-0 will ionize due to the 
inductive kick from auto-transformer 74-9. 
Voltage from transformer 74-9 will also be fed to 
amplifier84 where it is amplified and inverted and 
used to trigger electronic switch 86. This causes 
tube 8- to ionize in the same manner as ex 
plained above. When the twentieth sheet passes 
under the photoelectric eye 4 another pulse from 
auto-transformer 4-9 is impressed on switch 86, 
thus deionizing tube 8- and ionizing tube 
8-2. 
If desired, an additional bank of neon tubes 

identical with the units and tens banks may be 
provided by connecting the line C6 to the cathode 
of a tube similar to tube 90 of an electronic switch 
(similar to switches 22 and 85) and by connecting 
a tap from the auto-transformer 24-9 to a volt 
age amplifier similar to amplifier 84. Each addi 
tional bank will work in the same manier as the 
tens bank. 

In some instances, such as in counting sheets 
of tin plate to make a bundle, it is desired to re 
turn the counter to Zero after a predetermined 
number of sheets have been counted. Assuming 
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6 
that sixty-six sheets are to be counted, the pointer 
8 will be placed on contact 6 of the Switch 76 and 

the pointer 28 will be placed on contact 6 of the 
switch 26. When the sixth sheet is counted, a 
positive pulse is applied aciOSS ground 1return 
auto-transformer 4-5. This pulse is applied to 
the grid 82G. However, tube 82 will not conduct 
since it does not have any plate potential until 
tube 32 conducts. When the sixtieth sheet is 
counted, a pulse is applied to grid f32G and since 
there is potential on plate 32P, tube 32 will con 
duct. However, its cathode return is through re 
sistor 34 which has a high resistance so that it 
limits the plate potential of tube 32. As a result, 
tube 32 will not draw enough current to energize 
the coil of relay 4. When the sixty-sixth sheet 
is counted, a pulse is applied to grid 82G and 
since there is potential on plate 82P, tube 82 will 
start conducting. The cathode return of tube 32 
will then have a very lot impedance path through 
tube 82 to the ground and the conduction through 
tube 32 will be sufficient to cause the coil of relay 
40 to energize. Energization of relay 40 closes 

contact 40C, thus energizing the coil of relay 
58, which in turn, resets the counter to zero. At 
the same time, contact 40C2 closes, thus turning 
on a light, sounding a bell or performing other 
actions. Energization of relay 58 closes contact 
58C6 so that the pieviously positive left side of 
capacitor 42 will be at ground potential and the 
capacitor 42 will be recharged to a new value 
with opposite polarity. The recharging action 
will cause a voltage drop of such polarity as to 
reduce the plate potential of tube 32 below the 
Value neceSSaly to Sustain ionization, thus cut 
ting off tubes 32 and 82. If nine or less objects 
are to be counted, the Switch 33 will be closed 
since the pointer 28 is on Zero. In this case the 
tube 32 will be by-passed and tube 82 will be en 
ergized the first time that a pulse is applied to its 
grid. In like mannel, if the pointer 28 is set 
to zero, Switch 36 will be closed and the coil of 
relay 40 will be energized as soon as tube 32 
conducts. 
For each additional bank of neon tubes, ad 

ditional gas filled tubes similar to tubes 32 and 
82 are inserted between tubes 82 and 32 with a 
high resistor similar to resistor 34 inserted in 
the cathode circuit. 
While one enbodiment of my invention has 

been shown and described, it will be apparent that 
other adaptations and modifications may be made 
without departing from the scope of the follow 
ing claims. 

claim: 
1. Apparatus for counting moving objects 

comprising a group of glow tubes, each of said . 
tubes having a grid, anode and cathode, an elec 
tronic switch, means actuated by each of said 
moving objects for Supplying an electrical im 
pulse to said electronic switch, a first bus con 
nected to said electronic switch, a second bus 
connected to said electronic switch, current 
being supplied to one of said buses by alternate 
impulses and to the other of said buses by the 
remaining impulses, connections between the 
first bus and a first electrode of alternate glow 
tubes, connections between the second bus and 
a first electrode of the remaining glow tubes, the 
first electrodes in both of said connections being 
of the same polarity, a resistor in the first of said 
buses adjacent its connections to the electronic 
Switch, a normally closed contact in said first bus 
between the first and Second connections from 
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said first bus to said tubes, said contact being 
nomentarily opened when the counter is started 
in operation, an inductor for each of said glow 
tubes normally connected to ground, a tap be 
tween each of said inductors and the second 
electrode of its adjacent glow tube, and a tap be 
tween each of said inductors and the grid of the 
next succeeding glow tube, the last named tap 
from the last of said inductors being connected 
to the grid of the first of the group of glow tubes. 

2. Apparatus for counting moving objects ac 
cording to claim including a second group of 
glow tubes similar to the tubes of the first group, 
a second electronic Switch, a tap connecting the 
last inductor of the first group of glow tubes to 
the second electronic Switch, a third bus con 
nected to the second electronic switch, a fourth 
bus connected to the second electronic Switch, 
connections between the third bus and an elec 
trode of alternate glow tubes of the second group, 
connections between the fourth bus and an elec 
trode of the remaining glow tubes of the Second 
giroup, a resistoi" in each of said third and fourth 
buses adjacent their connections to the Second 
electronic Switch, a normally closed contact in 
said third bus between the first and second con 
nections, said contact being momentarily opened 
when the Counter is Started in operation, an in 
ductor for each of said glow tubes of the second 
group connected to ground, a tap between each 
of Said iast named inductors and the other elec 
trode of its adjacent glow tube, and a tap be 
tween each of Said last naimed inductors and the 
grid of the next Succeeding glow tube, the last 
inaired tap from the last of said inductors being 
connected to the grid of the first of the Second 
group of glow tubes. 

3. Apparatus for Counting a predetermined 
number of objects comprising a group of glow 
tubes, each of Said tubes having a grid, anode 
and Cathode, an electronic Switch, means actu 
ated by each of said noving objects for supply 
ing an electrical inapulse to said electronic Switch, 
a first bias connected to said electronic switch, 
a Second bus connected to. Said electronic Switch, 
current being supplied to one of said buses by 
alternate impulses and to the other of said buses 
by the remaining impulses, connections between 
the first bus and a first electrode of alternate 
glow tubes, connections between the Second bus 
and a first electrode of the remaining glow tubes, 
the first electrodes in both of said connections 
being of the same polarity, a resistor in the first 
of Said buses adjacent its connections to the 
electronic SWitch, a normally closed contact in 
said first bus between the first and second con 
Inections fron Said first bus to said tubes, said 
contact being nomentarily opened when the 
Counter is started in operation, an inductor for 
each of Said glow tubes normally connected to 
ground, a tap between each of said inductors and 
the Second electrode of its adjacent glow tube, 
a tap between each of said inductors and the 
grid of the next Succeeding glow tube, the last 
ilained tap fron the last of said inductors being 
connected to the grid of the first of the group of 
glow tubes, a Second group of glow tubes similar 
to the tubes of the first group, a second elec 
tronic Switch, a tap connecting the last inductor 
of the first group of glow tubes to the second 
electronic Switch, a third bus connected to the 
Second electronic Switch, a fourth bus connected 
to the Second electronic switch, connections be 
tween the third bus and an electrode of alternate 
glow tubes of the Second group, connections be 
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8 
tween the fourth bus and an electrode of the 
remaining glow tubes of the second group, a 
resistO in each of Said third and fourth buses 
adjacent their connections to the second elec 
tronic Switch, a normally closed contact in said 
third bus between the first and second connec 
tions, Said contact being momentarily opened 
when the counter is started in operation, an in 
ductor for each of said glow tubes of the second 
group connected to ground, a tap between each 
of Said last named inductors and the other elec 
trode of its adjacent glow tube, a tap between 
each of Said last named inductors and the grid 
of the next Succeeding glow tube, the last named 
tap from the last of said inductors being con 
nected to the grid of the first of the second group 
of glow tubes, a pair of selector switches one 
for each of Said groups of glow tubes, each of 
Said Switches including an operating arm and 
a plurality of contacts equal in number to the 
tubes in the associated group, a tap connecting 
each of Said contacts to one of said inductors, 
each of Said operating arms being positioned on 
One of its aSSociated contacts, a relay coil for 
Operating Said normally open contacts, means 
for energizing Said relay coil when the predeter 
mined number of objects are counted, and means 
connecting said operating arms to said last 
named means. 

4. Apparatus for counting a predetermined 
number of objectS comprising a group of glow 
tubes, each of said tubes having a grid, anode 
and cathode, an electronic switch, means actu 
ated by each of Said moving objects for supply 
ing an electrical impulse to said electronic switch, 
a first bus connected to said electronic switch, 
a. Second bus connected to said electronic switch, 
Connections between the first bus and an elec 
trode of alternate glow tubes, connections be 
tween the Second bus and an electrode of the re 
maining glow tubes, a resistor in each of said 
buses adjacent their connections to the elec 
tronic Switch, a normally closed contact in said 
first bus between the first and second connec 
tions, Said contact being momentarily opened 
When the counter is started in operation, an in 
ductor for each of said glow tubes connected to 
ground, a tap between each of said inductors and 
the other electrode of its adjacent glow tube, a 
tap between each of said inductors and the grid 
of the next Succeeding glow tube, the last named 
tap from the last of said inductors being con 
nected to the grid of the first of the group of 
glow tubes, a second group of glow tubes similar 
to the tubes of the first group, a second electronic 
SWitch, a tap connecting the last inductor of the 
first group of glow tubes to the second elec 
tronic Switch, a third bus connected to the sec 
Ond electronic Switch, a fourth bus connected 
to the Second electronic switch, connections be 
tween the third bus and an electrode of alternate 
glow tubes of the second group, connections be 
tween the fourth bus and an electrode of the 
remaining glow tubes of the second group, a re 
sistor in each of said third and fourth buses ad 
jacent their connections to the second electronic 
Switch, a normally closed contact in said third 
bus between the first and second Connections, 
Said contact being momentarily opened when the 
counter is started in operation, an inductor for 
each of Said glow tubes of the second group con 
nected to ground, a tap between each of said 
last named inductors and the other electrode of 
its adjacent glow tube, a tap between each Oi 
Said last named inductors and the grid of the 
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next succeeding glow tube, the last named tap 
from the last of said inductors being connected 
to the grid of the first of the second group of 
glow tubes, a pair of selector Switches one fol' 
each of Said groups of glow tubes, each of Said 
Switches including an operating arm and a plu 
rality of contacts equal in number to the tubes 
iil the aSSociated group, a tap connecting each 
of Said contacts to One of said inductors, each 
of Said Operating arms being positioned on one 
of its aSSGciated contacts, a relay coil for operat 
ing Said normally open contacts, a pair of tubes 
each having a cathode, grid and plate, a con 
nection between the grid of the first of said pail 
of tubeS and the operating arm of the selector 
SWitch for the first group of glow tubes, a con 
Inection between the grid of the second of said 
pair of tubes and the operating arm of the se 
lector SWitch for the second group of glow tubes, 
a connection between the plate of the first tube 
aid the Cathode of the Second tube, a connec 
tion between the plate and cathode of the first 
tube, a Switch in Said last named connections, 
Said last named Switch being closed only when 
the an of the first selector switch is on Zero, a 
connection between the cathodes of said tubes, a 
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10 
l'esistor in Said connection, a connection between 
the plate and cathode of the second tube, a switch 
in Said last named connection, Said last named 
Switch being closed only when the arm of the 
Second Selector Switch is on Zero, a D. C. power 
Souice, a connection between the D. C. power 
Source and the plate of the second tube, and a 
relay coil in Said last named connection for oper 
ating Said normally open contacts, said relay coil 

10 being energized when the predetermined number 
of objects have been counted. 

JAMES B. CAMEP. 
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