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COUNTING MECHANISM 

BACKGROUND OF THEINVENTION 

l. Field ofthe Invention 

In general, this invention pertains to that ?eld of art con 
cerned with counting mechanisms, and more particularly, it 
pertains to counting mechanisms which are operable to count 
articles, such as fruit, of a generally rounded’ or spherical 
shape which may be randomly arranged in a single layer upon 
conventional conveying apparatus. 

2. Description of the Prior Art ‘ 

The counting of bulk supplies of articles such as fruit has 
long presented problems particularly for the fruit-packing in 
dustry due to variations of the individual .fruit in both size and 
shape. Up to the present time, when it was desired to count a 
bulk supply of even a generally spherical (and therefore easily 
handled) fruit such as oranges which can bemoved by stan-. 
dard conveyor belts, it has been the practice to provide divert 
ing means or other obstructions to form the fruit into a single 
lane or into a plurality of parallel lanes where they can be in 
dividually fed past a switch-actuating arm. 
The problems encountered with-‘the aforedescribed ap 

paratus are considerable. First, a relatively large amountof 
time is required to arrange the fruit into the single lineforma 
tions, and the resulting delays in the feeding of the fruit are 
frequently the primary factor in extending the length of time 
necessary tor a particular fruit packing or processing opera 
tion. Secondly, the irregularities in size and shape thatarenor-r 
mally encountered in any given run of fruit make the design 
considerations for the lane-feeding apparatus extremely dif 
ficult and frequently result in the, introduction of costly and 
complex mechanisms which require frequent maintenance 
and repair. Finally, the efficiency of the prior art singulating 
fruit feeding devices is relatively low, and most of these 
devices are subject to jamming or erratic operation necessitat~ 
ing work stoppages and resultant loss of pro?ts. 

SUMMARY OF THE INVENTION 

The counting mechanism of the present invention may be 
installed over a typical conveyor assembly arranged to carry a 
plurality of fruit which are randomly received in sporadic 
groupings. Each individual fruit will be counted as it passes the 
counting mechanism regardless of its relative positioning with 
regard to the other fruit with but few exceptions. 

Basically,v the structure of the present invention includes a 
I series of sensing devices spaced in a row across the path of 
fruit travel. The sensing devices are positioned and spaced so 
that each fruit will contact at least one sensing device as it 
moves down the conveyor path. Furthermore, the spacing of 
the sensing devices is small enough so ‘that at least one sensing 
device will remain unactuated between a pair of fruit which 
are in close engagement travellingdown the conveyor. 
The sensing devices operate to feed a signal into a switching 

circuit when they are activated and deactivated. As a fruit 
passes a sensing device a signal pulse is generated in the as 
sociated switching circuit if and only if the pulse generating 
means has not been inhibited because of the activation of the 
adjacent sensing devices, That is to say, a counting pulse will 
be generated if a fruit deactivates a sensing device while 
neither of the adjacent sensing devices are activated or if an 
adjacent group of sensing devices are simultaneously deac 
tivated while the adjacent sensing devices are unactivated. 
The pulse which is generated by each fruit is counted by 

means of a conventional electronic pulse counter in order to 
provide a running total of the number of fruit passing the 
counting mechanism. 
The only limitations upon the counting mechanism of the 

present invention are that the fruit be generally rounded .or 
spherical in shape so that there will be a detectable space 
between adjacent fruit even when they are in engagement; 
that the individual fruit do not reverse direction upon the con 
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veyor so as to activate a sensing device more than one time; 
that only a single layer of fruit is passed to the counting 
mechanism; and that two fruit do not leave the system within 
the period of time of a counting pulse. In regard to the latter 
limitation, however, since the pulse created by the circuitry of 
the present invention is in the order of 50 to 200 nanoseconds, 
such an occurrence is extremely unlikely and, for allpractical 
purposes, can be neglected. 

Onetfeature of the preferred embodiment of the present in 
vention is that the activation of the pulse-producing means is 
obtained as the travelling fruit moves past the counting 
mechanism, i.e., as the trailing edge of the fruit deactivates the 

’ sensing device.‘ This'arrangement provides a better control for 
counting the individual fruit. 

While the mechanism of the present invention is particu 
larly designed to count fruit, it will be apparent that other arti 
cles could be counted without necessitating any basic changes 
in the structureor operation of the mechanism. 

BRIEF'DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric of the counting mechanism of the 
present invention positioned above a belt conveyor with por 
tions of the mechanism being broken away to illustrate the 
construction of the switch mounting arms. - - 

FIG. 2 is a front elevation of the counting mechanism show 
in Figure I particularly illustrating the'action of the switch 
mounting arms when contacted by fruit travelling upon the 
underlying conveyor. 

FIG. 3 is a side elevation of the counting mechanism shown 
in Figure I further illustrating the movement of the switch 
mounting arms when contacted by fruit. 

FIG. -4 is a schematic representation of the switching cir 
cuitry of the present invention. 

FIG. 5 is a detailed schematic representation of one of the 
switching circuits disclosed in FIG. 4. 

FIG. 6 is a table illustrating the logic of the components of 
the circuitry shown in FIG. 5. 

FIG. 7 is a graph illustrating the relative voltage condition at 
each of the designated points in the circuitry of FIG. 5 during 
various time intervals as a fruit is passed beneath the as 
sociated switch. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

The fruit-counting mechanism 10 of the present invention is 
shown in a position to be used for counting fruit F FIGS. 2 and 

- 3) travelling along a belt conveyor 12 between a pair of side 
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rails 14. A pair of side frame members 16 support the counting 
mechanism and are mounted above the conveyor by means of 
threaded bolts I8 adjustably secured to the outwardly extend 
ing ?anges 14a of the conveyor side rails. A shaft 20 is 
mounted to extend between the side frame members and a 
plurality of switch mounting arms 22 are freely pivotably 
received upon the shaft. 
Each of the mounting arms 22 comprises a pair of brackets 

24 and 24a (FIG. 3) spaced apart to carry therebetween a 
conventional snap-action mechanical switch SW. Each of the 
brackets 24 and 24a include an inclined edge 26 facing in the 
direction of the oncoming fruit and being adapted to intercept 
the fruit so that the entire arm can be pivoted upwardly about 
the shaft 20, as shown for example in FIG. 3. The switches SW 
include actuating arms 30 which extend parallel to the fruit 
contacting edges 26 and, in their unactuated position (as 
shown in the dashed line representation of FIG. 3), extend 
downwardly to a location below the lowermost edges 27 of the 
brackets. Each of the mounting arms is supported in its unen 
gaged position by a rigid bar 32 (FIG. 3) extending transverse~ 
ly across the structure of the counting mechanism just up 
stream of the fruit~contacting edges 26. 

It will be apparent that the fruit F moving along the con 
veyor 12 may strike one or more of the mounting arms and 
push the mounting arms upwardly as is shown in FIGS. 2 and 
3. The apparatusmay. be adjusted by adjustment of the mount 
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ing of the supporting bolts 18 so that all of the fruit withina 
particular run will range in diameter between a maximum 
sized fruit capable of moving under the structure of the count 
ing mechanism and a minimum sized fruit capable of striking 
at least one switch actuating arm 30 as it moves beneath the 
structure. In handling fruit, the range of shapes and sizes must 
be taken into consideration and the apparatus is usually ad 
justed so that the minimum diameter of fruit will just pass 
under the lowermost edges 27 of the switch-mounting arms 
22; thus, contact of at least one switch-actuating arm by such 
fruit is assured. 

All of the mounting arms are loosely received upon the shaft 
20 in abutting engagement with wear strips 34 of Teflon or 
similar material being provided on the outer front faces of the 
bracket members 24. The spacing between the adjacent 
mounting arms is critically determined so that at least one 
switch will be unactuated between two fruit moving in engage 
ment down the conveyor 12, i.e., at least one switch must be 
unactuated while the switches adjacent to it are actuated by 
different fruit, the unactuated switch thereby serving to recog 
nize the interface between the fruit. In a structure designed for 
the counting of oranges having an average diameter of approx 
imately 2.2 inches, switches were set on spacings of ?ve/eighth 
inches across the conveyor in order to provide satisfactory 
operation. 
The signal from each of the switches is transmitted into the 

control portion 35 of the apparatus positioned above the 
switch mounting arms 22 which control portion comprises the 
counting device and the switching circuitry that will be 
described in detail hereinafter. 
As shown in FIG. 4, each of the switches SW provides a 

signal to a switching circuit comprised of logic gates G1, G2, 
G3 and G4 which circuit, in turn, provides a signal to a four 
input logic gate G5 capable of providing a pulsed output along 
a common line 40 to a counter. The counter may be any of 
many commercially available electronic counters for detect 
ing and counting pulsed inputs. A positive voltage supply +v is 
provided for each of the switching networks through load re 
sistors ‘R1 and R2 as shown. As indicated by the phantom line 
representations in FIG. 4, a plurality of switching circuits in 
cluding gates Gl—GS (one for each switch SW) ‘may be pro~ 
vided with each of the switching circuits being interconnected 
with the adjacent switching circuits in the manner indicated. 
The operation of each of the switching circuits associated 

with one of the fruit contacting switches SW will be explained 
with particular reference to the switching circuit shown in the 
schematic diagram of FIG. 5. Each of the two-input gates G1, 
G2, G3 and G4 are in the NAND/NOR con?guration the logic 
of which is shown in the table of FIG. 6. As can be seen, a 0 
(i.e., ground potential) output Z will only be obtained if both 
inputs X and Y are + (i.e., a positive voltage value). If either 
one or both of the inputs are 0 then the output 2: will be +. The 
gates Gl—G4 are connected in a two-stage set-reset ?ip-?op 
circuit arrangement whereby one of the inputs of each of the 
parallel gates G1 and G2 is tied to the output of the opposite 
gate and whereby one of the inputs of each of the parallel 
gates G3 and G4 is tied to the output of the opposite gate. The 
four-input gate G5 is also in the NAND con?guration whereby 

'_ its output will be 0 if and only ifall of the four inputs are +. 
During its unactuated state, i.e., with no fruit in contact with 

the switch-actuating arm 30, the switch SW will be in the posi 
tion shown in full line inFlG. 5 wherein point a is grounded at 
0 and point b is provided with the positive potential +v. Since 
point a is at 0, the output of gate GI will be + at point 0. Since 
point 0 serves as an input to the gate G2, both of the inputsto 
G2 are + and its output at point d, therefore, is 0. Since one of 
the inputs to gate G4 is 0 at point d, the output at pointfmust 
be +. This makes both inputs from c and f+ to gate G3 there 
fore making the output at point e 0 into the gate G5. With at 
least one input to the gate G5 being zero, the output thereof at 
point g will remain +. 
The aforestated conditions will remain so long as the switch 

SW is not actuated by a passing fruit. At the left side of the 
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4 
time chart of FIG. 7, the states of each of the aforementioned 
contact points a-—g of the circuit of FIG. 5 are depicted during 

' the time that no fruit is received upon the associated switch 
actuating arm 30. vAssuming that at some time t, the leading 
edge of a fruit comes into contact with the switch-actuating 
arm and moves it out of electrical contact with point ‘a, the 
state of point a will change to +. This change of state will have 
no effect upon the remainder of the circuit since the 0 input to 
G1 from point d will keep point 0 at +. Depending upon the 
design of the mechanical snap-action switch, point b will be 
contacted (as shown in dashed lines in FIG. 5) and grounded 
through the switch at some later time t: to place b in the 0 
state. Although the time interval between t, and 22 might be 
typically from 3 to 5 milliseconds with most of the generally 
available mechanical snap-action switches, it is one of the im 
portant features of the present invention that the time neces 
sary to shift the position of this switch is immaterial and the 
relatively long duration of this time interval will not affect the 
operation or response of the switching circuitry of the present 
invention. Furthermore, the noise or transient currents 
generated by the opening and closing of the switch are not 
transmitted to the pulsed output of the circuit so as to affect it. 
Once the point b is moved to 0 at time t2, point d will change 

to + due to the logic of gate G2, this change taking place after 
an interval of time between t2 and t3 as determined by the in 
ternal components of the gate circuitry. When d changes to + 
at time t;,, both inputs to the gate G1 will be + and the output 
at 0 will therefore change to 0 at time t, after a time interval 
similar to that between 12 and :3. With c at 0 the output of gate 
G3 will change to + at time :5 after another similar time inter 
val. Finally, with both of the inputs from e and d to gate G4 
now being +, the output 'atf will change to 0 at a subsequent 
time :6. As indicated in FIG. 7, the foregoing states of the cir 
cuit contact points will remain throughout the contact of the 
fruit with the switch. It will be noted that one of the inputs to 
the gate G5 is from the point c between the two ?ip-?op ar 
rangements. Since this point went to 0 before any change in 
state of the G5 input at point e, the output of gate G5 remains 
unaffected during the transition of the switch SW from the 
unactuated to the actuated state. 
We next consider the condition of the switching circuitry at 

some considerably later time I, when the switch-actuating arm 
30 has moved over the face of the fruit and down the trailing 
edge thereof to drop off the fruit and thereby move the switch 
out of the dashed-line position of FIG. 5 to again place point b 
at a positive potential +v. At some later time t,,, after a time in 
terval similar to the interval between time ‘t, and time t2, 
switch SW will close into the full line position of FIG. 5 to 
place point a at 0. Now a new sequence of switching state , 
changes is initiated whereby point 0 first goes to + at time :9 
since both inputs to gate G1 will then be 0. At a subsequent 
time 2,0, as determined by the components making up the gate 
G2, the point d will go to 0 since both inputs to G2 will then be 
+. With d again at 0, the gate G4 provides a + output atfat a 
subsequent time 1". Finally, at time t", point e will return to 0 
since both inputs to gate G3 will be +. It is important to note 
that both the input from e and the input from c to the gate G5 
will be + between the time t9 and the time I”. If we assume 
that the other two inputs (i.e., the outermost pair of inputs) to 
gate G5 are also + during this time interval, then the output at 
g from G5 will be 0 and an inverted signal pulse will be trans 
mitted to the counter as illustrated in FIG. 7. - 

It will be noted, from the circuit diagram of FIG. 4, that the 
outer two inputs to each of the logic gates G5 are received 
from the points 0 on the adjacent two switching circuits. From 
the foregoing description it will be remembered that the point 
0 on a switching circuit will be at + only when the switch as 
sociated with this circuit is not actuated by a fruit. It will be 
appreciated, therefore, that each switching circuit, when actu 
ated, serves as an inhibitor of the pulse output from the ad 
jacent switching circuits since every input to the logic gate G5 
must be + in order to get the pulse output. Consequently, a 
pulse output to count one fruit can only be achieved when the 
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last switch-actuating arm drops off the trailing edge of the fruit 
even though the fruit may have actuated several switches as it 
passed beneath the structure of the counting mechanism. As 
shown in the circuit diagram of FIG. 4, the switching circuits 
for the outermost two switches (i.e., those nearest to the con 
veyor side rails 14) have one of their inputs to the logic gate 
G5 tied directly to the +V line so that it will always be at + 
and, hence, these'switching circuits can ‘only be inhibited by 
an adjacent switch rather than by two adjacent switches. 

It should be pointed out that it is possible to have simultane 
ous pulses generated from two adjacent switchactuating arms 
at the exact same time or within the time interval of a pulse. 
However, since each pulse will be directed into a common 
input to the electronic counter, such an occurrence would 
only be counted as a single pulse so that the accuracy of the 
mechanism could not be affected. Since it was speci?ed that at 
least one switch must be unactuated between a pair of fruit on 
the conveyor, separate pulses will be provided for each fruit 
since the unactuated middle switch will not-inhibit the count 

_ of either of the two fruit. Another limitation to the switching 
apparatus of the present invention is that the switch actuating 
arm must be permitted to fully deactuate its switch between 
two fruit moving one behindthe other down the conveyor. 

it will be appreciated that there is a chance for error‘in the 
system if the switch actuating arms drop off two fruit at the 
same time or within an interval of time de?ned by the pulse 
width from time 19 to I12. Since thispulse width is typically in 
the order of 100 nanoseconds when using commercially 
available solid-state gate circuitry, it can be seen that the pos 
sibility of such an occurrence is extremely remote and that the 
relatively few instances of a “simultaneous" discharge of fruit 
will not significantly affect the accuracy of the counting 
mechanism. 

It is further pointed out that a two-stage ?ip-?op switching 
arrangement is used so that the noise generated by the open 
ing and closing of the switch SW will not be transmitted 
through the circuitry to the four-input gate G5. That is to say, 
the first ?ip-?op stage isolates the switch'from'the input to the 
logic gate G5 and provides for a clean signal to this gate. How 
ever, if the noise level generated by the switch can be 
tolerated in certain applications, it is possible toachieve the 
same results as with the disclosed circuitry if points 0 and-d are 
tied directly to two of the inputs to gate G5 and the second 
flip-?op stage, comprising gates G3 and G4, is eliminated. 
The pulse width, as determined by‘the time interval between 

[9 and rm, is ?xed by the internal components of the various 
switching gates and is in the order of 50 nanoseconds when 
using generally available solid-state circuitry, as .previously 
pointed out. Although the short pulse width is desirable from 
the accuracy standpoint, it is possible to extend thispulse 
width slightly without unduly affecting theaccuracy of the cir 
cuit. For this purpose, small capacitors Cl may be tied into the 
output circuitry to the logic gate G5, as shown in FIG. 4, to 
slow down the action of the switching circuitry. 

it will be recognized that the count for each fruit isnot 
achieved until the last switch-actuating arm drops off the trail~ 
ing edge of the fruit. However, it will be appreciated that a 
reverse type of operation is possible by reversing the normal 
unactuated position of the switch SW from the full line to_the 
dashed line position indicated in FIG. 5. With this type of ar 
rangement, the counting mechanism can be made to function 
so that a counting pulse will be created when the first switch 
actuating arm contacts the leading edge of the fruit prior to 
the contact of the fruit by the switch actuating arm on either 
side thereof. While it is preferable to use the trailing edge of 
the fruit to achieve a count, the indicated reverse arrangement 
of the switching circuitry would be within the scope of the 
present invention. - 

It is also pointed out that other types of sensing devices 
might be substituted for the pivotably mounted mechanical 
switches herein disclosed. For example, an arrangement of 
spaced photoelectric cells could be utilized. Also, underlying 
probes might be utilized which would sense the conductivity 

6 
of the travelling fruit, i.e., the fruit might close a circuit 

' through each of the contacted probes so as to change the state 
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of a bistable element in the same manner as the switch SW. It 
will be recognized that other variations of the sensing means 
might be utilized by one skilled in the art. 
From the foregoing description, it can be seen that a count 

ing mechanism has been provided which is capable of opera 
tion on random arrangements of articles moving rapidly down 
a conveyor. There are no special lane dividers or feeding ap 
paratus necessary to prearrange the articles, and, therefore, 
the simple counting mechanism of the present invention can 
be placed directly over a conventional conveyor as disclosed 
herein; thus, the present invention is readily adaptable to com 
mercial fruit packing house conditions. The counting 
mechanism can also be readily adjusted for handling different 
sizes or varieties of fruit or for handling other articles _which 
are generally rounded in shape so that an interface will be pro 
vided between adjacent articles which can be detected by the 
sensing devices of the present invention. 
Although the best mode contemplated for carrying out the 

present invention has been herein shown and described, it will 
be apparent that modi?cation and variation may be made 
without departing from what is regarded to be the subject 
matter of the invention as set forth in the appended claims. 
Having completed a detailed description of the invention so 

that those skilled in the art could practice the same, we claim: 
1. A counting .mechanism for detecting rounded articles 

such as fruit arranged at random along a conveying path, said 
mechanism comprising a plurality of sensing means aligned 
across said path in spaced relationship and in positions so as to 
be actuated by said articles as they are moved along said con~ 
veying path and with the spacing between adjacent sensing 
means being such that at least one sensing means will be unac 
tuated between each pair of articles moving along said con 
veying path, means associated with each of said sensing means 
for producing and transmitting a pulse signal to a counter in 
direct response to a certain change in the state of actuation of 
the sensing means, and means associated with each sensing 
means and operable during the actuation thereof for inhibiting 
the pulse producing means of each adjacent sensing means 
whereby said pulse signal will never be produced or trans 
mitted to said counter in response to the. actuation of one of 
the sensing‘ means if said certain change in the state of actua 
tion of said one sensing means occurs while an adjacent 
sensing means thereto is actuated. 

2. A countingmechanism as set forth in claim 1 wherein 
said pulse signal will be transmitted to said counter only when 
said certain change in the state of actuation of said one sensing 
means occurs while said adjacent sensing means are unactu 
ated or when said certain change in the state of actuation of a 
group of adjacent sensing means simultaneously occurs while 
the adjacent sensing means thereto are unactuated. 

3. A counting mechanism as set forth in claim 2 wherein 
said pulseeproducing means comprises a switching circuit and 
an output gate operable to produce an output pulse in 
response to a unidirectional change in the state of actuation of 
said sensing means. 

4. A counting mechanism as set forth in claim 3 wherein 
said pulse producing means comprises a set-reset flip-flop cir 
cuit having a plural input connected to said sensing means and 
a plural output connected to avfour-input gate, said gate also 
having inputs from the flip-flop circuits associated with each 
of the adjacent sensing means, and said gate being conditioned 
to produce a pulse output in response to one of the changes in 
the state of its associated flip-?op circuit during actuation or 
deactuation ofits associated sensing means. 

5. A counting mechanism as set forth in claim 3 wherein 
said pulse producing means comprises a pair of cascaded set 
reset ?ip-flop circuits having a plural input connected to said 
sensing means and an output connected to a four-input gate,~a 
second input to said gate being obtained from a point between 
said pair of flip.flop circuits, said gate also having inputs from 
the circuitry associated with each of the adjacent sensing 
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means, and said gate being conditioned to produce a pulse 
output in response to one of the changes in the state of its as 
sociated ?ip-?op circuitry due to actuation or deactuation of 
said sensing means. 

6. A counting mechanism as set forth in claim 3 wherein 
said pulse producing means is conditioned to produce a pulse 
only in response to the deactuation of said sensing means. 

7. A counting mechanism as set forth in claim 1 wherein 
each of said sensing means comprises a switch having an ac 
tuating arm extending into the conveying path of said articles. 

8. A counting mechanism as set forth in claim 7 wherein 
. each of said switches is carried upon a pivotally mounted car 
rier extending above and generally parallel to said conveying 
path, and means for vertically adjusting the height of said car 
riers to accommodate various size ranges of articles. 

9. A counting mechanism as set forth in claim 8 wherein 
said pulse producing means is conditioned to produce said 
pulse signal at the time when the last switch actuating arm 
drops off of the trailing edge of the article to be counted as it 
moves along said conveying path. 

10. A counting mechanism for detecting rounded articles 
such as fruit arranged at random along a conveying path, said 
conveying path being of a width whereby a plurality of articles 
may be moved abreast along said path, said mechanism com 
prising a plurality of switches mounted in alignment across 
said entire conveying path in spaced relationship, each of said 
switches having an actuating arm positioned so as to be en 
gaged by said articles moving along said conveying path, pulse 
producing means associated with each of said switches for 
transmitting a signal pulse to a counter in response to actua 
tion of its associated switch, and means associated with each 
of said switches and operable during the entire period of ac 
tuation of each switch for inhibiting the pulse-producing 
means associated with each of the adjacent switches so that 
said pulse-producing means of said adjacent switches cannot 
respond to the actuation of their associated switches. 

_ 11. A counting mechanism as set forth in claim 10 wherein 
each of said switches is adjustably mounted above said con 
veying path with the mounting means for said switches being 
such that the actuating arm for each switch will be permitted 
to return to its unactuated position between every pair of arti 
cles moving along said conveying path, said spacing between 
said switches being such that at least one switch will be unac 
tuated between each pair of articles moving along said con 
veying path. _ ' I 

12. A counting mechanism including a detecting circuit 
comprising sensing means arranged for activation by an article 
moving along a conveyor path, a gate having at least two-in— 
puts and a single output conditioned to transmit a pulse signal 
to a counting device in response to a predetermined input pat 
tern, and a logic circuit connected between said sensing means 
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8 
and said two inputs to said gate, both of said inputs being con 
nected to said logic circuit but at different points whereby the 
condition of one input is at least partially dependent upon the 
condition of the other input, said circuit logic being such that 
said two inputs will create a pulsed output of relatively short 
duration in response to the deactivation of said sensing means 
as the trailing edge of an article on the conveyor path moves 
past said sensing means. 

13. A counting mechanism as set forth in claim 12 wherein 
said logic circuit comprises a cascaded pair of set-reset ?ip 
?op circuits with said sensing means providing the inputs to 
the first ?ip-?op stage and with the inputs to said gate being 
provided from an output of the ?rst stage and an output of the 
second stage of said ?ip-?op circuits. _ 

14. A counting circuit for providing an output pulse of short 
duration in response to the passage of an article along a con 
veying path; said circuit including sensing means arranged for 
activation by said article for a relatively long duration as com~ 
pared with the duration of said output pulse; a pair of ter 
minals connected to said sensing means with the condition at 
each of said terminals corresponding to the state of said 
sensing means; and a lo ic circuit comprising ?rst, second and 
third gate means each avlng two inputs and a single output, 
one input of said ?rst gate means being connected to one of 
said terminals and one input of said second gate means being 
connected to the other of said terminals, the other input of 
said ?rst gate means being connected to the output of said 
second gate means and the other input of said second gate 
means being connected to the output of said ?rst gate means, 
and the inputs of said third gate means being connected to the 
input and the output of one of said ?rst or second gate means 
whereby a short duration pulse is produced during one of the 
changes of state of said sensing means. 

15. A counting circuit for providing an output pulse of short 
duration in response to the passage of an article along a con 
veying path, said circuit including sensing means arranged for 
activation by said article for a relatively long duration as com 
pared with the duration of said output pulse, a pair of ter 
minals connected to said sensing means with the condition at 
each of said terminals corresponding to the state of said 
sensing means, an output gate having at least two inputs and a 
single output conditioned to transmit said output pulse in 
response to a predetermined input pattern, and a logic circuit 
connected between said terminals and said output gate with 
each of said inputs to said output gate being derived from said 
logic circuit, said logic circuit comprising a plurality of inter 
connected gates arranged to change state in a predetermined 
sequence in response to the change of state of said sensing 
means whereby a short duration pulse is produced on the out 
put of said output gate in response to one of the changes of 
state of said sensing means. 


