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57 ABSTRACT 

A mechanism for counting the number of articles in a 

(11) 3,737,666 
(45) June 5, 1973 

stream of overlapped articles which move past a 
datum point. Each article has a leading edge that 
presents a step as it passes the datum point and, ex 
cept for the first article, there is an adjacent surface of 
an adjacent article just upstream from it. A base car 
ries drive means for driving the stream past the datum 
point. A sensor is mounted at the datum point which is 
responsive to the change in a physical condition, such 
as light intensity, fluid pressure, or the like. A change 
of condition is derived by observing with the sensor 
the said physical condition in the region between the 
step and its adjacent surface, and impeding the said 
observation, such as by blocking off the sensor from 
said region. The device includes a deflector surface to 
flex the article and thereby open such region for each 
step. In one embodiment, a parallelogram movement 
is mounted to the base with a mobile portion adapted 
to move toward and away from the base. A wheel is 
mounted to the mobile portion and is adapted to roll 
along the stream of articles so as to establish the 
elevation of the mobile portion relative to the said ar 
ticles. The sensor is carried by the mobile portion at 
the datum point, and the number of articles is counted 
as a function of the number of steps (i.e., of the lead 
ing edges of the approaching articles) which pass the 
datum point. A counter is actuated by the sensor to 
count the number of steps. 

11 Claims, 6 Drawing Figures 
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3,737,666 
1. 

COUNTER FOR A STREAM OF OVERLAPPED 
ARTICLES 

This invention relates to a device for counting the 
number of articles in a stream of overlapped articles, 
such as a stream of newspapers or folded signatures. 
The counting of a stream of folded articles which is 

sues from a press or stuffer has been a troublesome one 
in the printing art. The consequences of a short count 
to a bundle are so serious that it is not uncommon de 
liberately to place additional items in a bundle in order 
to make sure there is no shortage. This in itself consti 
tutes a serious economic loss, but at least it is generally 
predictable and conservative. Those classes of counters 
which would ordinarily be expected to react to the flow 
of a stream of articles have been found severely defi 
cient, and there exists a large potential market for de 
vices which can reliably count, because such losses 
could then be averted. 

It is an object of this invention to provide a device for 
counting overlapped articles in a continuing stream, 
which device is simple, rugged and reliable. 
A mechanism according to this invention for count 

ing the number of articles in a stream of overlapped ar 

O 
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ticles moving past a datum point comprises a base with 
drive means mounted to it for driving the stream past 
the datum point. A sensor is mounted at the datum 
point which is responsive to the change in a physical 
condition, such as light intensity, fluid pressure, or the 
like. A change of condition is derived by observing with 
the sensor the said physical condition in the region be 
tween the step and its adjacent surface, and impeding 
the said observation, such as by blocking off the sensor 
from said region. The device includes a deflector sur 
face to flex the article and thereby open such region for 
each step. In one embodiment, a parallelogram move 
ment is mounted to the base and has a mobile portion 
adapted to move toward and away from the base. A 
wheel is mounted to the mobile portion, and it is 
adapted to roll along the stream of articles so as to de 
termine the elevation of the mobile portion relative to 

25 

2 
any desired gear trains 15, 16. These shafts turn con 
veyor belts 17 and 18. Belt 18 receives articles from a 
source, such as the out-feed of a printing press, and belt 
17 carries the counted articles away from the counter 
mechanism. 

Articles to be counted are shown as three in number: 
articles 20, 21 and 22. It will be understood that these 
are part of a continuing stream and there may have 
been more articles ahead of this sample, and more be 
hind it. These are a sufficient number to illustrate the 
features of the invention. Articles 21 and 22 will be de 
scribed in greater detail because they are the ones illus 
trated as active in the counting process. 

Articles 21 and 22 have leading edges 23, 24 which 
form steps 25, 26 with the adjacent articles which have 
gone ahead of them. This is to say that leading edge 23 
forms step 25 with the adjacent surface 27 of article 20 
while leading edge 24 forms step 26 with adjacent sur 
face 28 on article 21. In each case a region 29, 30 is 
formed ahead of the step within which a physical condi 
tion can be observed by a sensor. The first leading edge 
in the stream does not have an adjacent surface, but 
will be counted, and is considered as a step herein. 
Therefore, the number of steps is the same as the num 
ber of leading edges. 
A parallelogram movement 35 is shown mounted to 

the base by means of a pivoted lever 36. First and sec 
ond pivot points 37 and 38 are formed on the pivot 
lever on opposite sides of its fulcrum 39. The fulcrum 
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the said articles. The sensor is carried by the mobile 
portion at the datum point responsive to a change of 
physical condition between the step and the adjacent 
surface of an adjacent article, whereby the sequence of 
steps is counted as a function of the number of leading 
edges (steps) which pass the datum point. Counting 
means is responsive to the sensor for determining the 
number of steps which passed. 
The above and other features of this invention will be 

fully understood from the following detailed descrip 
tion and the accompanying drawings in which: 
FIG. 1 is a side elevation of the presently preferred 

embodiment of the invention; - 
FIG. 2 is a fragmentary portion of FIG. 1 in a subse 

quent position; 
FIG. 3 is a side elevation of another embodiment of 

the invention; 
FIG. 4 is a top view taken at line 4-4 of FIG. 3; 
FIG. 5 is an axial section taken at line 5-5 of FIG. 

4; and 
FIG. 6 is an axial partial section of another embodi 

ment of the invention. 
FIG. 1 shows a mechanism 10 according to the pres 

ently preferred embodiment of the invention. It in 
cludes a base 11, which is shown only schematically, to 
which there are journaled a pair of rotary shafts 12, 13 
which act as drive means driven by motor 14 through 
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includes tightening means 40, such as a nut and bolt 
combination, to hold the lever in an angularly adjusted 
position. 
Two arms 41, 42 extend toward the oncoming direc 

tion of the stream of articles and carry third and fourth 
pivot points 43, 44, respectively. A mobile portion 45 
is pivotally mounted to pivot points 43 and 44 along 
with arms 41 and 42. The spacing between the first and 
second points is equal to that between the third and 
fourth points. There is also equality of distance be 
tween the first and third points and the second and 
fourth points, whereby, no matter what the rotation 
around any of the pivot points, there will continue to 
be a parallelism between lines drawn between the first 
and second and the third and fourth pivot points. This 
is a classic use of the parallelogram movement. 
Mobile portion 45 mounts a wheel 46, preferably on 

the line between the third and fourth pivot points. Its 
periphery 47 is adapted to roll along the stream of arti 
cles as they advance through the system. It will be rec 
ognized that, for purposes of illustration, only three ar 
ticles have been shown, and these rather close together. 
In a more practical perspective, the leading edges 
would have been farther spaced apart, and, of course, 
there would have been shown upstream additional arti 
cles about to enter the counting process. These, how 
ever, have been eliminated for convenience in disclo 
sure. The wheel will preferably have a relatively large 
diameter, such as 6' or greater, because then its rise 
and fall will be more gradual, as will be that of the mo 
bile portion. 
The mobile portion includes an arm 48 which ex 

tends away from the third and fourth pivots in the di 
rection of stream flow and serves to mount a sensor 50. 
In the embodiment shown, the physical condition to be 
observed will be the illumination which enters passage 
51 from the area just below it. A light source 52, which 
is energized by a power source 53, directs its light beam 
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54 toward the stream of articles. When the articles are 
in the position illustrated in FIG. 1, a respective region, 
such as region 30, will be brightly illuminated, and the 
physical condition of light intensity therein will be ob 
served by the sensor through passage 51. Lenses 54a 5. 
and 54b may be provided as shown if desired to focus 
the light beams. 

It will be observed that the leading edge 23 of article 
21 has been flexed and thereby deflected downwardly 
by a deflector surface 55 so as to enlarge the respective 10 
region and to prevent the adjacent surface 28 from 
contacting the mobile portion in such a manner as to 
occlude the passage of light through the passage or 
from the light source to the region when in this posi 
tion. However, when leading edge 24 reaches passage 15 
51, it will occlude this passage, and this will change the 
illumination level as "perceived' by the sensor. It will 
thereby be noted that surface 55 has a beneficial effect 
upon the function of this device, because it assures that 
for each passing article there is both an open, illumi- 20 
nated region, and a subsequent closure of passage 51. 
This provides a reliably countable sequence of events. 
The use of a relatively large wheel smooths out the 

rising and falling of the mobile portion, and stabilizes 
the position of the sensor relative to the stream, elimi- 25 
nating abrupt motions, which is advantageous in this 
class of counting. The angles of the light source and of 
the sensor relative to the stream remain unchanged, 
and any variation of the physical condition is unaf 
fected by changes in angles of incidence. 30 

In the embodiment as shown, a photo-electric cell is 
the sensor, and its output is carried by leads 56, 57 to 
a relay 58, which operates a counter 59 that is powered 
by a power source 60. 
Any suitable photo-electric cell which will generate 3 

a sufficient current to operate the relay may be pro 
vided. If desired, an amplifier may be placed in the cir 
cuit to the relay. There is presently on the market a de 
vice known as a "Planar Silicon Photo-Darlington Am 
plifier', which comprises a sensitive directionally selec- 40 
tive photo-electric device, manufactured by General 
Electric Company under its number 2N5780. This has 
been found to be a useful and effective embodiment of 
sensor for this system, especially because, as manufac 
tured, it is directionally sensitive and is insensitive to 
side or stray illumination. 
Other types of sensors may be utilized; for example, 

a tactile device, which might comprise a finger axially 
movable in passage 51 to operate a relay or other 
means to actuate the counter. The physical condition 
"observed" by the tactile device is the presence or ab 
sence of a solid article adjacent to the datum point. 
Similarly, pneumatic pressure might be exerted in pas 
sage 51 and whether it bleeds or is trapped by the arti 
cle may be the physical condition to be sensed to make 
the count. However, it has been found that a photo 
electric technique is at once the simplest and most ef 
fective. 

It will also be observed that, in operating a device of 6 
this type, the angle of incidence of the sensor means is 
of considerable importance, and that this angle may be 
advantageously adjustably varied from run to run (but 
not during a given run), depending on the thickness of 
the articles being counted. The wheel will, of course, 
keep the sensor at a desired elevation relative to the 
stream. The elevation of the sensor on the arm may be 
made adjustable. However, its angle of incidence in a 
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4. 
runwill be maintained constant regardless of the eleva 
tion of the wheel because of the parallelogram effect. 
In order to make this angle of incidence readily adjust 
able, pivoted lever 36 is provided, and when it is ro 
tated around its fulcrum 39, then the angle of mobile 
portion 45 is similarly changed, as is the angle of the 
sensor, and these will remain constant throughout a 
given run regardless of whether the wheel is rising or 
falling. 
In the embodiments of FIGS. 1 and 2, counting is 

done from the top, and there are many advantages in 
this technique. However, this invention can be used in 
counting from the bottom as well, and such a construc 
tion is shown in FIGS. 3-5. 

In FIG. 5a mechanism 70 is shown with a base 71, 
a pair of rotary shafts 72,73, and a pair of conveyor 
belts 74, 75 to provide drive means for a stream of arti 
cles to be counted. 
At datum point 76 there is a sensor element 77 iden 

tical to that of FIG. 1. It includes a light source 78 and 
a sensor 79. Sensor 79 is in a passage 80 whose opening 
81 is positioned so it can be occluded by an article in 
the position of article 82 (in FIG. 3). 
A deflector surface 83 is provided upstream of the 

sensor, which holds the next article away from opening 
81 in a flexed and deflected condition so as to form a 
region 84 in which the physical condition representa 
tive of a count can be observed by the sensor. FIG. 3. 
shows article 85 moved away from opening 81, and re 
gion 84 formed beneath article 85. As the stream 
moves farther along past the datum point, article 85 
will fall and occlude the opening, assuring the position 
that article 82 occupies in FIG. 3. Between these two 
events, article 82 will be moved away from opening 81, 
leaving passage 80 open to region 84, and the sensor 
can sense the light level therein. There results a reli 
able, countable sequence. 
FIG. 6 illustrates the broad generality of the concept 

of a deflector surface. In the counting technique of this 
invention, a definite closure of a port, such as ports 51 
and 80, are followed by a definite opening of them. 
This opening is assured by flexing the article so as to 
enlarge the region adjacent to the step. In FIGS. 1 and 
3, the deflector surface is in the form of a pronounced 
lip, and the sensor looks out from a surface that extends 
generally parallel to the movement of the article. 

In FIG. 6, a straight deflector surface 100 is disposed 
at an angle to the initial direction 101 of a stream 102 
of articles to be counted. A sensor 103 and light source 
103a are disposed in this surface. As can be seen from 
FIG. 6, an article 106 that has already been counted is 
downstream of the sensor and is flexed and deflected 
by the deflector surface, region 105 being enlarged by 
this flexure. Another article 104 is about to contact sur 
face 100, and is not yet flexed. It will be "wiped' across 
sensor port 107, where it will be counted, and will then 
be flexed, or be more flexed as it moves toward the po 
sition occupied by article 106 in the drawings. It fol 
lows that, while a pronounced lip is the preferred 
means for deflecting and flexing the articles, a straight 
surface at an angle to the stream will also function for 
the intended purpose. 
This device has been found to be completely reliable 

in counting both thick and thin articles and at very 
rapid speeds. It is dimensionally and directionally sta 
ble and is unlikely to dither or to miss a count. The par 
ticular. merit of this device, wherein the article is flexed 
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as shown, is that it is adaptable to counting articles of 
many different thicknesses, and for a small shop pro 
vides a rugged, reliable and inexpensive counting de 
WCe, 

This invention is not to be limited by the embodi 
ments shown in the drawings and described in the de 
scription, which are given by way of example and not 
of limitation, but only in accordance with the scope of 
the appended claims. 

I claim: 
1. A mechanism for counting the number of articles 

in a stream of overlapped articles moving past a datum 
point, each article having a leading edge presenting a 
step as it passes the datum point, said mechanism com 
prising: a base; drive means based on said base, and 
driving the stream past the datum point; a sensor at the 
datum point responsive to change of light level; a de 
flector surface so disposed and arranged as to be con 
tacted by an article and to hold the article away from 
the sensor to form a region within which the light level 
can be observed by the sensor while the article is in one 
position, the article being free to approach the sensor 
in another position, whereby the sequence of steps is 
counted as a function of the number of steps which pass 
the datum point in order to count the number of arti 
cles passed by the datum point; a sensor passage having 
an opening facing into said region, said sensor being 
disposed in said passage and being responsive to illumi 
nation and to the absence thereof, said opening being 
so disposed and arranged as to be occluded by a respec 
tive article when in the last-named position; and illumi 
nation means illuminating the region, but only diffusely 
illuminating the sensor passage when it is not occluded. 

2. A mechanism according to claim 1 in which the 
deflector surface is upstream of the sensor and beneath 
the stream. 

3. A mechanism according to claim 1 in which the 
deflector surface is downstream of the sensor and 
above the stream. 

4. A mechanism according to claim 1 in which a 
counting mechanism is responsive to the sensor. 

5. A mechanism for counting the number of articles 
in a stream of overlapped articles moving past a datum 
point, each article having a leading edge presenting a 
step as it passes the datum point, said mechanism com 
prising: a base; drive means based on said base, and 
driving the stream past the datum point; a parallelo 
gram movement mounted to the base and including a 
mobile portion adapted to move toward and away from 
said base; a wheel mounted to said mobile portion and 
adapted to roll along the stream of articles so as to de 
termine the elevation of the mobile portion relative to 
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the said articles; a sensor responsive to change of light 
level mounted to the mobile portion at the datum point; 
a deflector surface carriage on said mobile portion 
which is so disposed and arranged as to be contacted 
by an article and to hold the article away from the sen 
sor to form a region within which the light level can be 
observed by the sensor while the article is in one posi 
tion, the article being free to approach the sensor in an 
other position, whereby the sequence of steps is 
counted as a function of the number of steps which pass 
the datum point in order to count the number of arti 
cles passed by the datum point; a sensor passage having 
an opening facing into said region, said sensor being 
disposed in said passage and being responsive to illumi 
nation and to the absence thereof, said opening being 
so disposed and arranged as to be occluded by a respec 
tive article when in the last-named position; and illumi 
nation means illuminating the region, but only diffusely 
illuminating the sensor passage when it is not occluded. 

6. A mechanism according to claim 5 in which the 
parallelogram movement is mounted to the base at a 
first and a second point, and in which a pair of parallel 
arms respectively are pivotally attached to the base at 
said first and second points, and further including third 
and fourth points which form the corners of a parallelo 
gram with said first and second points, the mobile por 
tion joining said third and fourth points. 

7. A mechanism according to claim 6 in which the 
base includes a pivoted lever which bears the first and 
second points, said lever being pivotally mounted and 
rotationally adjustable, whereby rotation of the lever 
rotationally adjusts the angle of incidence of the sensor 
relative to the stream. 

8. A mechanism according to claim 6 in which the 
arms project toward the oncoming stream, and the mo 
bile portion projects in the direction of said stream 
away from said third and fourth points in cantilever re 
lationship and in which the sensor is disposed upstream 
from said deflector surface. 

9. A mechanism according to claim 5 in which the il 
lumination means is directed toward the said adjacent 
surface, and the sensor is sensitive to reflected light 
which originated at the illumination means. 

10. A mechanism according to claim 5 in which a 
counter is connected to and responsive to the sensor to 
count the number of said changes of physical condi 
tion. 

11. A mechanism according to claim 10 in which a 
counter is connected to and responsive to the sensor to 
count the number of said changes of physical condis 
tion. 
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UNITED STATES PATENT OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 3,737,666 
DATED : June 5, 1973 
NVENTOR(S) : LYLE W. DUTRO 

it is Certified that error appears in the above-identified patent and that said Letters Patent 
are hereby Corrected as shown below: 
57 "a leading edge that presents' should read 

--an edge that forms - - 
57 "just upstream from it" should read --forming 

Rar of the step-- 
Col. 1, line 9, "to" should read --in-- 
Col. 1, lines 31 Change "between the step and its' to --in a 
and 32, step formed by an edge of an article and an-- 

Col. 1, 1ine 34, change 'for' to --at-- 
Col. 2, line 15, change 'the adjacent articles which have' to 

--a surface of the adjacent article which has-- 
Col. 2, line 20, after 'of' insert --and within-- 
Col. 2, line 23, after 'stream' insert --in Fig. 1.-- 
Col. 2, line 67, change 'area just below it' to --region just 

below it at an opening 51a which is the 
"datum Egint." in Figel 

Col. 3, line 5, change '54a and 54b' to --54c and 54s' 
Col. 4, line 15, change '5' to -3-- 
Col. 4, 1ine 24, after "Fig. 3). 'insert --The datum point and 

opening 80 coincide. -- 
Col. 4, lines 27 after '84-' insert --in the step between it 
and 28, and the edge (which in this case is trailing 

rather than leading) of article 82-- 
Col. 4, line 28, change '3' to --5-- 
Col. 4, line 29, change '85' to --82- - 
Col. 4, line 41, change "are" to --is-- 
Col. 4, line 53, after "105'' insert --formed in the step made 

by an edge and an adjacent surface-- 
Col. 4, line 56, change 'sensor port 107,' to -- the opening 

107a of sensor port 107, which opening is the 
'datum point' in Fig. 6, -- 

Col. 5, line 13, change "a leading" to - -an-- 
g: 5, line 44, change "a leading' to - -an-- 
cl. 5) 
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CERTIFICATE OF CORRECTION 
PATENT NO. : 3,737,666 
DATED : June 5, 1973 
NVENTOR(S) . LYLE V DUTRO 

it is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby Corrected as shown below: - 

Col. 6, line 3, change "carriage" to -- carried-- 
(cle 5) 
3.18: line 47, change "physical condition" to --light level.-- 
Clo 
Col. 6, lines 50 change 'physical condition' to --light level.-- 
and 51, 
(clo 11) 

eigned and Sealed this 
seventeenth D ay of February 1976 

Attest. 
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