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[57] ABSTRACT 

A device for counting articles capable of by far speed 
ing up the counting time, which comprises a plurality 
of gates through which the articles are fed, a plurality 
of detecting means provided on the respective gates 
for generating a signal upon detection of the article, a 
plurality of memory-readout circuits connected to the 
respective detecting means and adapted to memorize 
the signals therefrom, a sweep signal generator for pe 
riodically reading out the signals memorized by said 
memory-readout circuit, a logical circuit and a digital 
counter or an analogic indicator for integratingly indi 
cating signals obtained through said logical circuit. 

5 Claims, 10 Drawing Figures 
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COUNTING DEVICE HAVING 
MEMORY-READOUT AND LOGIC CIRCUITS 

This invention relates to a counting device and more 
particularly to a counting device capable of by far re 
ducing the time required for counting articles. 

In a conventional counting device, such as a coin 
counting device, coins are fed through one passage 
where they are detected through an optical or mechani 
cal means and converted into pulse signals for actuat 
ing a counter to indicate the number of coins. 
With this conventional counting device, however, the 

counting speed could be hardly improved even by 
quickening the feeding speed of the coins, since the 
coins are fed and passed through one passage in such 
a coin counting device. 
This invention is made to overcome the above 

mentioned problem and therefore it is an object of the 
present invention to provide a device for counting arti 
cles, in which a conveyor means is provided for trans 
porting the articles and a plurality of passages are pro 
vided for detecting a plurality of articles simulta 
neously, thereby to improve the counting speed very 
much. 

It is another object of the present invention to pro 
vide a device for counting articles, in which a conveyor 
means is adapted to be intermittently driven to even the 
articles to be detected, without overlapping each other. 

It is a further object of the present invention to pro 
vide a device for counting articles, in which a conveyor 
means is adapted to be driven continuously so long as 
the articles are fed in an even position without overlap 
ping each other. 
According to the present invention, there is provided 

a counting device comprising a hopper; a conveyor 
driven by a motor and provided below said hopper; a 
chute disposed adjacently to the forward end of said 
conveyor, inclined downwardly of said forward end of 
the conveyor and provided with a plurality of gates; 
photoelectric detecting means provided on the respec 
tive gates and adapted to generate a pulse signal upon 
detection of articles to be counted; a plurality of mem 
cry-readout circuits respectively connected to the cor 
responding photoelectric detecting means and adapted 
to memorize the pulse signals‘from said photoelectric 
detecting means for a predetermined time; a sweep sig 
nal generator adapted to generate a sweep signal for 
periodically reading out the signals memorized by said 
memory-readout circuit; a logical circuit for obtaining 
logical sum of each of the signals read out through said 
sweep signal generator; and a display means for inte 
gratingly indicating the number of the signals from said 
logical circuit. ' 
The invention will be better understood from the fol 

lowing description taken in connection with the accom 
panying drawings in which: 
FIG. 1 is a perspective view of a counting device in 

accordance with the present invention; 
FIG. 2 is a cross sectional view of FIG. 1; 
FIGS. 3 and 4 are side views of a switch means for a 

motor employed in the present invention, showing its 
operating condition; 
FIG. 5 is a diagram of an electric circuit for control 

ling the motor; 
FIG. 6 is an explanatory-view of photoelectric detect 

ing means employed in this invention; 
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2 
FIG. 7 is a cross sectional view of FIG. 6 taken along 

line VII-VII; 
FIG. 8 is a block diagram of a counting circuit; 
FIG. 9 is an electric diagram of a part of FIG. 8, and 
FIG. 10 is a timing chart of signals of the counting 

circuit shown in FIG. 8. 
Referring now to the drawings, there is illustrated a 

counting device embodying the present invention, 
which has a frame 1, a hopper 2 ?xed to said frame 1 
at the upper portion thereof and a conveyor 3 provided 
under said hopper 2. A lower front plate 2a of said hop 
per 2 is provided to form a suitable opening for feeding 
articles 4 to the conveyor 3. The articles 4 charged into 
said hopper 2 are thus fed onto the conveyor 3 and 
transported through the opening de?ned by said lower 
front plate 2a of the hopper 2, according to the move 
merit of the conveyor 3. Said conveyor 3 is stretched 
between a drive roller 3a and another roller 3b which 
are rotatably provided on the frame 1. A belt 3f is put 
on between a. pulley 3d of a motor 30 mounted on the 
frame 1 and a pulley 3e of said drive roller 3a. A chute 
5 is ?xed to the frame 1 so as to be adjacent to the for 
ward end of said conveyor 3 and inclined downwardly 
of said forward end of the conveyor 3. This chute 5 has 
a plurality of gates 5b formed identically by partitions 
5a, according to the size of the articles 4 to be counted. 
To each of said gates 5b is provided a photoelectric de 
tecting means 6 consisting of a light source 6a and a 
light receiver 6b such as 'CdS. The photoelectric detect 
ing means 6 is mounted on the respective gate 5b at a 
position one sided from the longitudinal central line of 
said gate 5b. If said photoelectric detecting means 6 is 
centrally mounted, a signal can hardly be obtained 
when the articles 4 are continuously fed close to one 
another. A vibrator 7 is mounted on the chute 5 to give 
vibration to said chute 5 so that the articles 4 thereon 
may fall down smoothly. . 
Numeral 8 designates a detecting plate pivotably 

?xed to the frame 1 so as to be disposed above the con 
veyor 3 in height just suf?cient to pass one article 4 in 
the even position. Said detecting plate 8 has a spring 8a 
?tted thereto to urge said plate 8 toward a microswitch 
9 ?xed to the frame 1, pressing a movable contact 9a 
of said micro-switch. , 

As shown in FIG. 5, numeral 10 designates an oscilla 
tor which generates rectangular pulse at given inter 
vals. An output terminal of the oscillator 10 is con 
nected to a normally closed contact of the micro-switch 
9. A normally opened contact of said micro-switch 9 is 
connected to a ground and a movable contact thereof 
is connected to the base of a PNP type transistor Tr 
through a resistor R1. The emitter of said transistor Tr 
is connected to a positive terminal of a power source 
and the collector thereof to the gate of a bilateral con 
trolled recti?er such as TRIAC (Trade name of the 
product manufactured by GE.) T through a resistor R2. 
A ?rst terminal of an A.C. power source E and a sec 
ond terminal thereof is connected to another terminal 
of said A.C. power source E through said motor 3c and 
a power switch S. 

In operation, it will be seen that when the article 4 
are charged into the hopper 2, they are gradually fed 
onto the conveyor 3 and transported by said conveyor 
3 to the chute 5, if the power switch S is closed in this 
stage and the TRIAC T is in the on position. At this 
time, if the detecting plate 8 is not displaced and kept 
in such a position for keeping the contact 9a of the mi 
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cro-switch 9 in the condition as shown in FIG. 5, to wit, 
the articles 4 are transported in even state without 
overlapping one another as shown in FIG. 3, the base 
of the transistor Tr is at a grounding potential to allow 
a base current to flow and accordingly, a collector cur 
rent to flow to the gate of the TRIAC T through the re 
sistor R2. As a result, said TRIAC T is turned on to ro 
tate the motor 30. 
On the other hand, if some of the articles 4 are fed 

overlapping one another as shown in FIG. 4, they will 
displace the detecting plate 8 against the action of the 
spring 8a and the contact 9a of the micro-switch 9 is 
switched from the position of FIG. 5 so that the base of 
the transistor Tr is connected to a rectangular pulse 
generator 10 through the resistor R,. In the transistor 
Tr, a base current ?ows at 0 level of the rectangular 
wave and, then, a collector current ?ows to the gate of 
the TRIAC T through the resistor R2 to turn on said 
TRIAC T. The motor 3c is then rotated. At a high level 
of said rectangular wave, a base current does not ?ow 
and the transistor Tr is turned off so that a gate current 
does not ?ow in the TRIAC T and said TRIAC is turned 
off. Accordingly, the motor 3c is not rotated. It is thus 
seen that when the base of the transistor Tr is con 
nected to the oscillator 10, the motor 30 is adapted to 
be driven and halted repeatedly according to the level 
of the rectangular wave. Thus, the conveyor 3 is driven 
intermittently, giving shocks to the articles 4 to make 
them even and feed to the chute 5. 
The articles 4 fed to the chute 5 slide down smoothly 

since said chute 5 is inclined downwardly and vibrated 
by the vibrator 7, and are passed through respective 
gates 5b formed by the partitions 5a. When these arti 
cles 4 pass through the gates 512, they interrupt lights 
from respective light sources 6a, thereby to be detected 
by the respective light receivers 6b to generate signals. 
These signals will be counted through a counting cir 
cuit as mentioned later to indicate the number of the 
articles 4. In this embodiment of the present invention, 
since a plurality of gates 5b are provided, the sum ofthe 
articles 4 passed through the respective gates is indi 
cated as the number of the articles 4. 
The counting-circuit is explained referring to FIG. 8 

wherein l,, I2, I,, —— l,l are input terminals thereof con 
nected to the respective light receivers 6b and adapted 
to receive input pulse signals therefrom. 

A,, A2, A, -- A,, are memory-readout circuits to 
which said input terminals I,, l2, l3 — 1,, are connected, 
respectively. Each of said memory-readout circuits A,, 
A2, A3 —- A,I includes a memory circuit 11, a delay cir 
cuit 12, a monostable multivibrator 13, a gate circuit 
14 and a build-up delay circuit 15. The signals received 
by said input terminals l,, l2, la —— l,, are memorized for 
a predetermined period of time, read out by signals 
from a sweep signal generator B as mentioned below 
and applied to a logical circuit, more particularly a 
NOR circuit C. 
The sweep signal generator B has output terminals 

corresponding to the respective input terminals l,, 12, I, 
- l, of the memory-readout circuits A,, A2, A, —- A,I 
and connected to said memory-readout circuits A,, A2, 
A, — A, to transmit sweep signals thereto sequently. 
As the sweep signal generator B, a ring counter or a 
shift register may be employed to generate sweep sig 
nals respectively for the input terminals 1,, l2, 1,, -- l,l 
with a cycle of T. The high level of such sweep signals 
is determined to last for t, period of time. Through the 
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4 
NOR circuit C, logical sum of each of the signals mem 
orized by the memory-readout circuits A,, A2, A, -— A" 
and read out through the sweep signal generator B is 
obtained. In other words, the NOR circuit C is adapted 
to produce an output or a signal upon receipt of an out 
put or a signal from the memory-readout circuit A,, A2, 
A3 —— or A,l through the sweep signal generator B. A 
display means D may be a digital counter which is 
adapted to count one upon every receipt of the output 
or signal from said NOR circuit. 
FIG. 9 shows the memory-readout circuit A, more 

particularly. The memory circuit 11 forms a ?ip-?op 
circuit of NAND gates 11a and 11b having two input 
terminals. An input terminal of the NAND gate 11a is 
connected to the input terminal I, and an input termi 
nal of the NAND gate 11b is connected to the delay cir 
cuit 12. The delay circuit 12 is composed of a resistor 
R, and a condenser C, and adapted to apply an output 
to said NAND gate 11b after a time delay determined 
by said resistor R, and said condenser C,. An input ter 
minal of said delay circuit 12 is connected to an output 
terminal of the monostable multivibrator 13. This 
monostable multivibrator 13 is composed of a NAND 
gate 13a, a condenser C2, a resistor R2 and an inverter 
13b. The gate circuit 14 has a NAND gate one input 
terminal of which is connected to an output terminal of 
the NAND gate 11a of said memory circuit 11 and the 
other input terminal of which is connected to an output 
terminal of the build-up delay circuit 15. An output ter 
minal of said gate circuit 14 is connected to an input 
terminal of the monostable multivibrator l3 and an 
input terminal of the NOR circuit C. The build-up 
delay circuit 15 includes resistors R3 and R,, a con 
denser C, , inverters 15a and 15b and a diode D,. An 
input terminal of said circuit 15 is connected to one 
output terminal of the sweep signal generator B and the 
output terminal thereof is connected to one input ter 
minal of the gate circuit 14. The build-up delay is ob 
tained by the resistor R3 and the condenser C3 and fall 
ing is effected by the diode D, without any delay. 
The other memory-readout circuits A2, A, - A,l are 

composed identically with the above speci?ed memo 
ry-readout circuit A,. 

It will be thus seen in operation that when a low level 
signal 11a, is applied to the input terminal I, of the 
memory circuit 11, the output 11a,’ obtained there 
from is a high level signal and that when a reset signal 
(low level) is applied ‘to the input terminal of the 
NAND gate 11b of the memory circuit 11, the output 
of said memory circuit 11 becomes low level. Accord 
ingly, when a sweep signal b, is transmitted by the 
sweep signal generator B under the condition an input 
signal has been applied to the input terminal l,, this 
sweep signal is applied as a signal 15, to the input ter 
minal of the gate circuit 4 through the build-up delay 
circuit 15 after delay of 1, determined by the resistor R3 
and the condenser C3. Since this gate circuit 14 has al 
ready received a high level signal from the memory cir 
cuit 11, the output signal therefrom is of low'level. 
When the output signal 14, from the gate circuit 14 is 
applied to the NOR circuit C, a high level signal 0, is 
generated to actuate the digital counter D and count 
one. 

On the other hand, since the output signal 14, from 
the gate circuit 14 is applied to the monostable multivi 
brator 13, an output signal 13, from said monostable 
multivibrator 13 has width of t, and a signal 11b, is ap 
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plied to the input signal of the NAND gate 11b which 
is a resetting input terminal of the memory circuit 11 
after delay of I: obtained by a time constant circuit 
composed of the resistor R, and the condenser C1 of 
the delay circuit 12. The memory circuit 11 is thus 
reset and restored to its original position to cancel the 
memory. The output signal 14, from the gate circuit 14 
normally has width of t3. 
A second stage circuit A2 is operated-identically with 

the above-mentioned ?rst stage circuit Al. When an 
input signal llag is applied to the input terminal I2, an 
output signal Illa-2' is generated and an output signal 
142 is obtained from the memory-readout circuit A2. 
Subsequently, an output signal 02 is produced from the 
NOR circuit to actuate the digital counter D, counting 
one, and indicate two. 
However, as shown in FIG. 10, if an input signal llaa 

is applied to an input terminal 13 just before fall of the 
sweep signal b_,, an output signal 03 has a width reduced 
than the above-mentioned cases. At this time, even if 
the input signal 110;, remains after the sweep signal has 
disappeared, the memory circuit 11 can be surely reset 
insofar as I2 is determined to be longer than the input 
signal 113“. since the resetting signal is retained for pe 
riod of :2 by the monostable multivibrator 13. 
Accordingly, there must be a relation r5 < t2 wherein 

12 is a width of an input signal applied to the input ter 
minal of the memory circuit 11 and [2 is a width of an 
output signal of the monostable multivibrator 13. 
There must be another relation t4 = T/n wherein t, is a 
width of an output signal of the sweep signal generator 
B and T is a cycle of the sweep signals. T should be de 
termined to be shorter than any cycle of the input sig 
nals 1a,, 1112 - 1a,, applied to this counting circuit. 
The similar operation will be effected in the following 

memory-readout circuits (A, — A"). 
In the present circuit arrangement, when a signal is 

not applied to an input terminal of the memory-readout 
circuit, an output is not produced from the gate circuit 
14 if the sweep signal is applied to the build-up delay 
circuit 5. 
Thus, signals arbitrarily applied to the input terminals 

l,, l2, l3 — l,l of the memory-readout circuits A], A2, A3 
— A“ irregularly, are drawn out at the output of the 
NOR circuit C at intervals of t,. The digital counter D, 
then, counts one at every arrival of the signal from said 
NOR circuit to indicate the number of the input signals. 
By combining input terminals 1,, l2, l3 — l,, to the coin 

detecting means 6, it becomes possible to count coins 
passed randomly through 11 gates. 

In the foregoing, a digital counter D is employed for 
indicating the number of the coins, but analogic indica 
tion means such as a meter may be alternatively em 
ployed for indicating the number of the articles applied 
in unit time. 
According to the present invention, when a plurality 

of articles are fed simultaneously or at arbitrary inter 
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6 
vals, the number of the articles can be accurately 
counted. 
What is claimed is: 
1. A counting device comprising a hopper; a con 

veyor driven by a motor and provided below said hop 
per; a chute disposed adjacently to the forward end of 
said conveyor, inclined downwardly of said forward 
end of the conveyor and provided with a plurality of 
gates; photoelectric detecting means provided on the 
respective gates and adapted to generate a pulse signal 
upon detection of articles to be counted; a plurality of 
memory~readout circuits respectively connected to the 
corresponding photoelectric detecting means and 
adapted to memorize the pulse signals from said photo 
electric detecting means for a predetermined time; a 
sweep signal generator adapted to generate a sweep sig 
nal for periodically reading out the signals memorized 
by said memory-readout circuit; a logical circuit for ob 
taining logical sum of each of the signals read out 
through said sweep signal generator; and a display 
means for integratingly indicating the number of the 
signals from said logical circuit. 

2. A counting device as claimed in claim 1, wherein 
each of said memory-readout circuits includes a mem-. 
ory circuit adapted to be turned on to produce an out 
put upon receipt of the input signal from said photoe 
lectric detecting means and kept turned on until a sig 
nal is applied thereto from a delay circuit connected in 
said memory—readout circuit; and a gate circuit adapted 
to produce an output when the output signal from said 
memory circuit and the sweep signal from said sweep 
signal generator are applied thereto; said delay circuit 
being adapted to apply the output signal from said gate 
signal to said memory circuit after the predetermined 
time delay to turn off said memory circuit. 

3. A counting device as claimed in claim 2, wherein 
said memory-readout circuit further includes a build 
up delay circuit which is adapted to apply said sweep 
signal from the sweep signal generator to said gate cir 
cuit after a predetermined time delay. 

4. A counting device as claimed in claim 2, wherein 
said memory-readout circuit further includes a mono 
stable multivibrator for making the width of said output 
signal from said gate signal larger than that of the input 
signal from the photoelectric detecting means. 

5. A counting device as claimed in claim 1, which fur 
ther comprises a detecting means disposed over said 
conveyor in height just for passing one article thereun 
der and adapted to be displaced by the articles fed on 
said conveyor overlapping one another; a switch 
adapted to be operated by the displacement of said de 
tecting means; and a motor control circuit having a 
pulse oscillator electrically connected when said switch 
is operated by the displacement of the detecting means 
to intermittently drive said motor. 

* * * >l< * 


