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This invention relates to a method for automatic sort 
ing of newspapers and other printed matter, and an auto 
matic control for use in said method. 
The invention is characterized by an automatic con 

trol system to be used in the delivery of printed matter 
for the purpose of sorting the same in accordance with 
a program representing certain sorting items, said auto 
matic control system comprising detecting the number 
of copies of newspaper or other printed matter being 
conveyed continuously in the course of coveyance at all 
times, causing memory means to memorize such sorting 
items as, for example, the destinations to which said news 
paper or other printed matter is to be dispatched, the 
numbers of copies thereof ‘by destination, and other in 
formation, sending the information so memorized to di 
rection means, and controlling the digital detected in 
formation applicable to said printed matter being con 
veyed ‘by means of the directions from said direction 
means through control means, thereby intercepting the 
conveyance of said printed matter. Another feature of the 
present invention is ‘that the sorting information received 
by said direction means is forwarded to means adapted 
to control the sorting according to the destination de 
scriptions to which the printed matter is to be ultimately 
delivered thereby controlling the sorting and delivery 
means responsible for stacking and delivery of said 
printed matter for shipment. 

In case the printed matter is packaged and tied, a visual 
identi?cation of the package is effected based on said 
direction means prior to the controlling of the sorting and 
delivery means. The above-mentioned control means con~ 
trols the sorting and ‘delivery operation of said means, 
thereby causing the sorted bundles of the newspaper or 
printed matter to select the proper shipping junctions 
disposed along said sorting and delivery means. In this 
manner, the bundles may be properly ‘loaded into trucks 
or other vehicles through such shipping junctions in strict 
accordance with the program. In addition, a direction is 
also fed to the rotary or other printing machine through 
said direction means to ensure that the sorting and deliv 
ery rate at the above-mentioned delivery means of sec 
tion coincides with the printing speed and, accordingly, 
to ensure that both the printing of newspaper or other 
printed matter and the sorting and delivery operation are 
carried out more efliciently on a rationalized basis. 
As explained above, with printed card, punch card or 

other means containing programmed sorting items such 
as destinations, numbers of copies and other information 
being used as memory means, various controls are ef 
fected by direction means through the resulting memory, 
and after said controls, the used cards are utilized as 
sorting sheet or labels to be ‘affixed to the surfaces of 
the corresponding bundles‘ sorted out as above. In case 
a perforated tape or magnetic tape is employed instead 
of said cards, an address printing machine may be pro 
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vided to make sorting sheets from said tape and the re 
sulting sheets affixed to the bundles. 

It also falls within the scope of the invention to cause 
a computer to memorize the programmed information 
and to carry out a centralized digital control between 
a plurality of stackers. 
The newspaper or other printed matter fed out from 

a rotary or other printing machine is folded in two or 
four and, as such, is transported on a traveling conveyor 
in a continuous flow of individual sheets until they are 
?nally loaded into trucks or other vehicles. Therefore, no 
matter how fast said newspaper or other printed matter 
is printed by said printing machine, the desired object 
of effecting a quick shipment of the printed matter will 
not be accomplished unless said printed matter is deliv 
ered and loaded into trucks or other vehicles at a rate 
commensurate with the printing speed. For this reason, 
it is a vital problem to ?nd a means whereby the folded 
printed matter placed on a traveling conveyor in a flow 
of sheets may be quickly and ‘accurately sorted, that is 
to say, may be quickly and accurately delivered to ship 
ping junctures or platforms along the delivery means, 
said junctions having direct ‘access to trucks or other 
transportation means. Prior to the shipment of the news 
paper or other printed matter, such sorting operations 
as will be described below are required. They are: (l) 
sorting the printed matter into predetermined batch sizes, 
(2) sorting the same by the modes of scale, that is to 
say, sales through franchised deals, on the newstands, 
and the like, and (3) sorting the same by whether it is 
to be transported by truck or train, or by what route. 
If the newspaper or other printed matter is loaded into 
a truck or other vehicle, bypassing a sorting operation, 
there Will be encountered much confusion when they are 
delivered, with the result that the delivery of newspaper 
or other printed matter itself becomes: an inefficient job. 
It has been thought di?‘icult both methodically and me 
chanistically to effect such sorting as described above 
and, based on such sorting, conveying printing matter 
quickly and accurately to transportation means, and we 
have never heard of an instance in which such a suc 
cessful automatic sorting and delivery system as described 
above has been developed. 

After years of research, we have succeeded in over 
coming the di?iculties which have heretofore been consid 
ered unsurmountable. Thus, the present. invention is based 
on the premise that in order that the transportation of 
newspaper and other printed matter may be automatically 
controlled, it is imperative to introduced a series of 
automatic controls at the stages of sorting and delivery 
from the printing process. 
An object of the present invention is to provide means 

which does easily, quickly and accurately sort the printed 
matter fed out by the printing machine onto a traveling 
conveyor system into bundles, each containing a prede 
termined number of copies and a predetermined group 
of copies. 
Another object of the invention is to provide means 

whereby said bundles of newspaper or other printed mat 
ter are easily and quickly packaged and tied up. 

Still another object is to sort printed matter by identi 
?cation means according to a program containing such 
sorting information items as the destination and number 
of copies of the printed matter to be shipped and others, 
and to deliver the sorted printed matter easily, quickly and 
accurately to predetermined shipping junctions along a 
sorting and delivery route so that the bundles may be 
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quickly and accurately loaded into trucks and other ve 
hicles in accordance with said program. 

Another object is to prevent confusions in the ship 
ping department by a?ixing a sorting sheet or label to 
each of the said bundles of newspaper or the other printed 
matter, for unless said bundles carry no identi?cation 
marks even if they have been properly sorted, there 
would be much confusion in the shipping department. 

All told, the fundamental object of the present inven 
tion is to carry out the conveyance, sorting and shipment 
of newspaper or other printed matter automatically under 
a programmed control covering the entire movement of 
said printed matter from the printing machine to the 
truck or other transportation means. Although the fol 
lowing description particularly pertains to the sorting and 
delivery of newspaper, the invention is by no means lim 
ited thereto, but may be applied to magazines and other 
printed matter. 

Other objects, features and operations of the present 
invention, as well as the results attainable thereby, will 
hereinafter be described in detail, reference being had to 
the accompanying drawings, in which: 

FIG. 1 is a schematic diagram illustrating a preferred 
example of the automatic control system of this inven 
tion; 
FIG. 2 is a block diagram showing the control system 

to be used in the control section shown in FIG. 1; 
FIG. 3 is a partially exploded plan view showing the 

automatic control system of this invention, which repre 
sents the section from a stacker to shipping junctions to 
be provided in the course of a sorting and delivery system; 
FIG. 4 is a side elevational view of said stacker; 
FIG. 5 is a plan view of FIG. 4; 
FIG. ‘6 is a side elevational view of a packaging ma 

chine to be used according to the invention; 
FIG. 7 is a plan view of said packaging machine; 
FIG. 8 is a sectional view of said packaging machine; 
FIG. 9 is a partially exploded elementally diagram 

showing the sorting and delivery section; 
FIG. 10 is a diagram explaining the sequential memory 

patterns ‘for a route from a cutting-in point to another or 
to a shipping junction on said delivery section with respect 
to the sequential memories for the X, Y and Z sections of 
FIG. 9; 

FIG. 11 is a diagram explaining the shift registers 
adapted to advance the memorized information in syn 
chronism with the movement of the conveying section 
conveyer; 

FIG. 12 is a diagram explaining the sequential memory 
circuits 70, 70 of FIG. 10; 
FIG. 13 is a diagram showing the memory circuits of 

FIG. 12, supplemented by another series of memory cir 
cuitry; and 
FIG. 14 is a block diagram of the electrical system to 

be used in the method and apparatus of the present 
invention. 

Referring, now, to FIGS. 1 and 2, a stream of news 
papers 2, in overlapped ‘form, flows continuously on a 
conveying mechanism 1 and, a counting means 3 of the 
photoelectric cell type consisting of a projector and a 
light receiving element counts the number of copies of 
the newspaper being conveyed. Thus, the number of copies 
is detected based on the shadow formed by the overlap 
ping of the folded-back edge of a paper and the leading 
edge of the immediately proceeding paper. Now, as the 
number so counted reaches a predetermined value, an in 
tercepting solenoid 4 is actuated as will be explained here 
inafter, whereupon a stopper 5 intervenes to the stream of 
papers on the conveying mechanism 1 ‘from the preceding 
stream which continues being sent into a delivery basket 
6.,The number of copies of the printed matter sent into 
the basket 6 in this manner has been determined accord 
ing to the program which has been previously formulated. 
On the other hand, the destinations, the numbers of 
copies and other information items that are necessary for 
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4 
the shipment of newspapers are programmed onto R0 
or Pr. C7. These cards 7 are fed from a card sorter 8 
through a card transfer part 90 equipped with a kicker 
and, in the course of travel, the information contained in 
each card is read by a card reader 10, the mechanism of 
which is conventional. Thereafter, the card 7 is placed on 
the uppermost paper 2 of the batch stacked up within said 
basket 6 through a card chute which may be conven 
tional. In case said card is a perforated tape or a mag 
netic tape, the address and other information is printed 
on a separate sheet by an address printing machine 14 and 
the sheet is placed as above on the uppermost paper 2. 
Indicated by reference numeral 11 is a control establish 
ing part adapted to obtain control values corresponding 
to the programmed sorting information, and 12 is a 
memory circuit. As explained above, the number of copies 
of the folded printed matter 2 being conveyed in over 
lapped form on the conveying mechanism 1 reaches a 
predetermined value, the ?ow is interrupted partway, with 
the preceding stream continuing to be conveyed into the 
basket 6, the required number of copies of the printed 
matter so sent into the basket 6 being obtained as the 
stopper 5 is triggered by the intercepting solenoid 4. A 
preliminary stopper 23 which is located rearwardly of 
said stopper 5, is actuated by a solenoid which functions 
as follows. Thus, the program including the destination, 
the number of copies and other sorting information items 
required for shipment of the printed matter is read out 
by the photoelectric cell system, the brush system, or any 
other known read-out system through the utilization of 
the punched holes in the card or tape, or by means of 
other read-out system involving the use of a computer or 
another tape read-out system. The information read out 
in this manner is then memorized by said memory circuit 
12. 

While as shown in FIG. 14, this memorizing function is 
performed by the self-retention of a relay and other 
mechanism, the series of memories so produced is sent to 
the directing means, through which the above-mentioned 
program is conveyed, as a direction, to the printed matter 
traveling in overlapped form on the conveying machine. 
Stated differently, this direction is given to the paper 
delivery system as control values which set off controlling 
of the delivery of the printed matter. Thus, in case the 
card system is employed, the card read-out means 10 
reads out the information contained in the card in a pro 
gram form, the said program being then memorized by 
the memory circuit 12. The memory is now conveyed as a 
control direction to the newspaper delivery system 
through a direction circuit 13. Then, the digital control 
direction is compared with the integrated number of 
copies of the printed matter detected by said detector 3 
and when the two values are identical, the solenoid 24 
and, accordingly, the preliminary intercepting stopper 23 
are actuated. 

The batch of newspaper stacked up within the basket 
in a required number as described above are forwarded, 
by a conventional pusher mechanism, to a packaging ma 
chine 74 and bundling machining 14, by which the batch 
is packaged and bundled for delivery to a shipping station 
20. At this moment, the delivery signal from a batch size 
establishing section 15 and the reset signal from a bundle 
size establishing section 16 resent the memory circuit 12 
so that, in case a card system is utilized, after the used 
card is fed out, the information contained in a fresh card 
is memorized to prepare for the next controlling function. 
When the tape system is used, the information which pur 
ports to be a newspaper sorting sheet is printed as above 
by means of an address printing machine 17 and the 
resulting print is pasted by a sorting sheet pasting machine 
18 onto a packed and bundled newspaper bundle which 
has been delivered out under the control of programmed 
directions and packaged and bundled by said packaging 
and bundling machines, respectively. 
When a print card or other card is used in place of the 
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above-mentioned tape, the card which has been subjected 
to the above-mentioned control and is now useless is 
directly placed on the uppermost sheet of the newspaper 
stack within the basket 6 without passing through the 
printing machine 17. When the number of printed matter 
has been previously determined on a daily batch basis, the 
integrated control program may be recorded on a mag 
netic tape, for instance, and the directions issued by the 
magnetic tape may be transmitted by a master control 
system adapted to apportion the control information to 
the various delivery courses from the rotary printing 
machine to various delivery mechanisms 20. The control 
process of this invention may thus be carried out by ac 
tivating the control and memory circuits for the various 
newspaper delivery courses arranged in parallel. Indicated 
by reference numeral 21 is a stacker. Since the control 
process of the invention is one that quickly and precisely 
performs a series of delivery, sorting and other functions, 
all automatically, the complicated sorting items which 
may daily change, such as the destinations and number of 
copies of newspaper, whether a particular batch is to be 
sold on the newsstand or directly delivered to the sub 
scribers, whether batch is to be transported by train or 
truck, and other items, may be quickly and exactly proc 
essed. With such an efficient sorting of newspapers having 
been ‘made possible, the great amounts of labour and floor 
space which have been indispensable are now reduced 
considerably. Furthermore, when said print card or punch 
card is used in two or more, one of them may be placed, 
as a sorting sheet, on the uppermost sheet of the paper 
stack within the basket, while the other card may be used 
for footing the number of copies sold and other book 
keeping purposes, thereby facilitating o?ice paperwork. 

Referring to FIGS. 3, 4, and 5, the stacker 21 has the 
following structure. Thus, the constant speed part 22 of 
the covering mechanism 1 is equipped with a stopper 5 
as described above, and the preliminary intercepting 
stopper 23 is located between said stopper 5 and a detec 
tor 3 above the conveying mechanism 1. The two stoppers 
5 and 23 are indirectly and electrically connected to the 
detector 3 through the direction circuit 13 adapted to issue 
directions based on the information memorized by mem 
ory circuit 12 adapted to read out the program. The 
stopper 5 has a solenoid 4, while the stopper 23 has a 
solenoid 24. Indicated by reference numeral 25 is a 
stacker control element which is connected to the direc 
tion circuit 13. A V-shaped paper guide role 27 is pro 
vided between the above-mentioned constant speed part 
22 and a batch forming opening-closing plate 26. The 
opening-closing ‘plate 26 consists of comb-shaped halves 
28 and 29, which are disposed on the downwardly inclined 
planes symmetrical with each other, with the rear edge of 
the half 28 facing the forward edge of the other half 29 
through a small clearance. The above-mentioned halves 
are free to open and close between frames 30 and 31. 
Thus, the halves are permitted to freely slide along the 
mildly downwardly inclined planes through a cylinder 32. 
In addition, there is provided a paper dropping control 
element 33 which stands vertically along the rear edge 
of the half 29. A basket 34 is located just below the 
opening-closing plate 26. The basket 34 is capable of 
turning reciprocally at the base through the aid of a 
hydraulic system 35. The basket is also provided with a 
base plate 36 which has a required number of openings, 
through which are disposed the corresponding number of 
paper lifting rollers 37, which may move vertically 
through the aid of cylinders 38. At the four corners of 
the basket are disposed newspaper pressing plates 39 
which are caused to open and close by cylinders 40. On 
the side of the basket opposite to the side on which the 
printed matter is pushed out, a paper bundle pusher 
plate 41 is located so that the bundle stacked up within 
the basket may be pushed out through the aid of a cyl~ 
inder 42. In addition, a required number of paper bundle 
guide rollers 43 are positioned on the push-out side of 
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6 
the basket which as foresaid is equipped with the plate 41. 
The operation of the stacker described above is entirely 
controlled by the stacker control 25 through the direc 
tlons issued by the above-mentioned direction circuit 13. 
It will be. apparent from the foregoing description that 
the operation of the stopper 23 is controlled by the stacker 
control through the direction circuit 25 and that the 
operation of the opcning~closing plate 26 is also effected 
by the same control 25 through a cylinder 23. The recip 
rocatlng rotation of the basket through said hydraulic 
system 35 is effected in correspondence with the function 
ing of the opening~closing plate 26. As described above, 
the ‘number of copies folded paper traveling on the con 
veying mechanism 1 is at all times detected by the de 
tector 3, while the information from the copy control 
program is detected and transferred to the memory circuit 
and direction circuit 13. These latter pre-set values are 
compared with the values detected by the above-men 
tioned detector 3, whereby the delivery of the folded 
paper on the conveying mechanism is controlled. When 
the required number of copies of the newspaper (one 
bat-ch) corresponding to one of the numbers of copies 
whlch are one of the sorting items programmed are placed 
on the opening-closing plate 26, the two halves 28 and 29 
of the plate 26 move in the opposite directions to open 
the plate 26, whereupon the newspaper batch falls into 
the basket 34. Then, the basket 34 turns by 180 degrees 
while containing the same batch. At this moment, the two 
halves 28 and 29 remain closed. When the above turning 
is completed, another newspaper batch will have been 
placed on the opening-closing plate 26. Now, as the 
opening-closing plate is caused to open, this second batch 
falls into the basket. Thus, the batches are stacked up in 
the basket in such a manner that the back of the folded 
paper in the second batch overlaps the open edges of the 
uppermost paper in the ?rst batch. In this manner, a series 
of newspaper batches is stacked up within the basket in 
successively opposite directions as the basket turns by 
180 degrees between any two batches. When the batches 
within the basket has reached the required number of 
copies, the entire papers are pushed out from the basket 
by the pusher plate 41 in the form of a bundle. 

In the stacker of this invention, since the conveying 
mechanism 1 consists of a flat conveyer which may be 
either mildly inclined or horizontal, the papers traveling 
from the printing machine to the stacker are partially 
overlapped and, therefore, are slightly inclined. There 
fore, it is not necessary to change the positions of the 
papers on the conveyer, but the papers may be conveyed 
straightly. Thus, the newspapers will not be soiled or 
damaged as would be if their positions were altered. 

For the same reason, the number of copies of the papers 
may be easily and accurately detected on the conveyer 
(the conveying mechanism 1). Moreover, with the con 
veyer being so constructed and the papers being so con 
veyed as described above, the belt conveyer itself can be 
installed straight from the printing machine to the stacker 
so that not only the ef?ciency of conveyance but also the 
efficiency of copy detection may be enhanced. 

Since, as aforesaid, the conveying system 1 does not 
require a complicated mechanism for changing the posi 
tion of the paper being conveyed, but requires simply a 
system adapted to transfer the papers from the printing 
machine to the stacker, it attains the desired objective 
with a simple mechanical structure. 

Stated differently, there is no fear of failure in the 
conveyance of the papers, and besides being easily han 
dled, the conveying ‘mechanism does not require any 
extraordinary labor in operation and maintenance. 
The detector 3, which is a photoelectric cell system 

consisting of a projector and a light receiving element, 
detects the number of copies of the newspaper by the 
shadow formed between the leading edge of the paper 
and the preceding paper. In addition to the fact that the 
detection is carried out quickly and accurately by a simple 
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mechanism, it is effected in the vicinity of the papers being 
conveyed, with the result that the detection is not hindered 
by the extraneous shadow or light rays, dust and other 
interfering factors, Furthermore, since the opening-closing 
plate 26 is opened or closed as the two halves 28 and 29 
move in opposite directions and the relative functioning of 
the preliminary intercepting stopper 23 and the stopper 5 
intermitently positions a paper batch on the opening 
closing plate, the placing of a predetermined number of 
batches on the opening-closing plate is always effected 
easily, quickly and accurately. And the dropping of each 
batch into the basket 34 located under the opening 
closing plate is also effected quickly and accurately. Fur 
thermore, the opening-closing plate itself and the mecha 
nism responsible for its operation may also be of simple 
construction. 

Since the two halves 28, 29 of the above-mentioned 
opening-closing plate ‘move a short distance in opposite 
directions, both the distance of the movement and the 
free space required for that movement may be consid 
erably smaller that would be required if a moving fork 
system were employed. As the two halves of the plate 
move only a short distance, the movement of the halves 
and, accordingly, the opening and closing of the plate are 
performed quickly and responsively. 
As for the formation of said newspaper batch, the 

predetermined paper in the flow of paper on the convey 
ing mechanism 1 is pressed for a while from above by the 
preliminary intercepting stopper 23 so as to make a free 
space of a predetermined dimension in the flow. This 
space is formed between the preceding flow of paper and 
the succeeding ?ow of paper, and the stopper 5 serves to 
stem the above-mentioned succeeding ?ow of paper in 
this space. The preceding flow of paper reaches the open 
ing-closing plate 26, on which it is made into a batch. 
The intercepting stopper motion described above is ac 
tuated according to the above-mentioned programmed 
control. 
The bundle of newspaper corresponding to the number 

of copies to be dispatched is transferred from the stacker 
21 to the packaging machine 74 through a transfer ma 
chine 44 such as a conveyer, said packaging machine 74 
consisting of ?lm stands 45, a packaging element equipped 
with a heat sealing mechanism 46 ‘and a control panel 47. 
The ?lm stands 45, 45 are located on the both sides of a 
?rst press 48, and the newspaper bundle placed on a sheet 
of ?lm is forced down so that it is wrapped up in the ?lm. 
The packaging element 46 consists of the above-mentioned 
?rst press 48 equipped with top sealers 55 and 56 and a 
side-sealing second press 49. Thus, the ?lms from the two 
?lm stands 45, 45 are fused by the ?rst press 48. By the 
press 1, the bundle of paper is forced down and the top 
sealing of the ?lm is effected on its upper surface. A roller 
conveyer 50, which belongs to this ?rst press structure, 
opens laterally with respect to said newspaper bundle. The 
bottom portion of said ?rst press structure is provided with 
a transfer belt conveyer 51, by which the bundle is sent 
into the second press structure 49, in which it is pressed. 
Flap-in means 52 and 53 are shown on both sides of the 
bundle. A top ?lm suction means 54 is provided for the 
?lm wrapping the newspaper bundle. The second press 49 
is provided with the conveyer 57 which is intermittently 
driven. The various components described above are 
driven by the respective cylinders 58. The shrinkage tun 
nel 46 is located behind the second press structure 49, 
consisting of a hot wind tunnel 59 and a cold wind tunnel 
60. Air curtains are provided at the inlet and exits of said 
hot wind tunnel. The newspaper bundle packaged by the 
above packaging machine 74 in the conventional manner 
is tied up by a tying machine 14 of the conventional type. 
The above procedure completes a ready-to-ship news 

paper bundle. This bundle is then transferred to a news 
paper shipping department by means of a shipping deliv 
ery system 20. The newspaper bundle packaged and tied 
as above is given a visual identi?cation mark based on 
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the program control hereinbefore explained. Thus, in case 
a transparent packaging paper or ?lm is used, the card 7 
placed on the uppermost sheet in the bundle serves the 
identi?cation purpose. When the packaging paper is opaque 
or it is otherwise undesirable to insert the card into the 
package, a sorting sheet is pasted onto the package by 
means of a pasting machine 18 after said packaging and 
tying operations. , 
Each newspaper bundle has had to be sorted according 

to the various sorting items such as the destination, the 
number of copies, whether the bundle is to be shipped by 
train or truck, and others, and must now be transferred 
to one of shipping terminals 61 at the end of the delivery 
conveyer. The bundle is then loaded at this terminal 61 
into a truck or other vehicle parked alongsidesaid ter 
minal. The accurate and quick shipment of the newspaper 
will be affected if the loading operation is improperly 
conducted; for example, if the bundle destined for B 
course is mistakenly loaded into a truck headed for A 
course. Through those operations, the bundle containing 
the programmed number of copies of the newspaper out 
for a given destination is shipped out based on the infor 
mation controlled by the above-mentioned memory, di 
rection, and control circuits in perfect conformity with 
the program which contains such information items as the 
description, the number of copies, which the ‘bundle is to 
be sold on the newsstand or delivered to the subscribers, 
and whether bundle is to be shipped by truck or train. 

Before proceeding to a detailed description of the sort 
ing and delivery system in the shipping department, the 
electrical system to be used in the method and apparatus 
of this invention will be explained by reference to the 
block diagram shown in FIG. 14. Referring to FIG. 14, a 
punch card, printed card, perforated tape, or magnetic 
tape is fed to a card read-out system or computer 10, by 
which the programmed information containing the desti 
nation and number of copies to be dispatched is converted 
to an electric signal which is fed to the memory circuit 
12. This electric signal, which contains a total number 
signal, a batch signal and a bundle signal, is fed to mem 
ory elements F3, F4 and F5 through gate circuits G3, G4 
and G5, respectively. The gates of said gate circuits G3, 
G4 and G5 are opened as they receive a count up signal 
from a counting circuit 62. The detection signal obtained 
as to the number of copies being conveyed on the con 
veying mechanism 1 is fed to a binary counting circuit 
D3 in the stacker control 25. A number-of-copies setting 
system 63 is previously supplied with a digital signal rep 
resenting the desired number of copies, and when the de 
tected value agrees with the above-mentioned digitalsig 
nal value, the setting system 63 transmits an output signal. 
The output signal resets the above-mentioned binary 
counting circuit D3 so that the latter may be ready for 
receiving the next detected signal. At the same time, the 
output signal is ampli?ed by an ampli?er 64 and is fed 
to the preliminary intercepting stopper 23 on the convey 
ing mechanism 1 and, also, to another binary counting 
circuit D4 at a subsequent stage. On the other hand, when 
the batch signal, or a signal setting the desired size of the 
batch, which has been fed to the batch size setting section 
15, agrees with the batch size value counted by the binary 
counting circuit D4, the batch size setting section 15 trans 
mits an output signal, by which the above-mentioned 
binary counting circuit D4 is reset. The same output sig 
nal, after being ampli?ed by an ampli?er 65, is fed to a 
newspaper bundle push-out system 66 in the stacker. At 
the same time, the output signal is fed to a binary count 
ing circuit D5 at the subsequent stage, whereby the num 
ber of batches contained in the stacker basket is counted. 
The number of bundles so counted is then compared with 
the set value at the bundle size setting section 16, that is, 
with the set bundle signal recorded on the card or tape 
and when the two ‘values agree with each other, the above 
mentioned bundle size setting section 16 transmits a sig 
nal. At this moment, the stacker basket contains the num 
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her of newspaper batches corresponding to the bundle 
which contains the required number of copies to be dis 
patched. The above signal resets the binary counting sig 
nal D5 and also the above-mentioned memory elements 
F3, F4 and F5 and counting circuit 62 so that they may 
be ready for the next series of operations. On the other 
hand, a sorting and delivery signal (a signal going to the 
delivery system 20) and an address signal (a signal going 
to the address printing machine 17) are fed to memory 
elements F1 and F2 in the memory circuit 12 through 
gate circuits G1 and G2. The gates of said gate circuits 
G1 and G2 are opened by a count up signal from the 
above-mentioned counting circuit 62. In the ?rst place, the 
sorting and delivery signal is fed to the address printing 
machine 17 through a relay Ry1, and the printing ma 
chine produces a sorting sheet carrying the address to 
which the newspaper should be shipped. Then, the ma 
chine 17 transmits a signal to the sorting sheet pasting 
machine 18 in the subsequent stage, while resetting the 
above-mentioned memory element F1 at the same time. 
The pasting machine 18 pastes the sorting sheet onto the 
upper surface of the package prepared by packing and 
tying the bundle from the basket 34 by means of said 
packaging machine 13 and tying machine 74. On the other 
hand, the sorting and delivery signal is fed to a gate con 
trol circuit 68 in a delivery control 67 for the sorting and 
delivery section 20 through a relay Ry2. The above-men 
tioned control 67 is so designed that when the signal 
transmitted on actuation of the limiting switch Ls for the 
bundle delivery system 69 in the deli-very section 20 
agrees with the sorting and delivery signal, the bundle 19 
delivered out of said packaging machine is memorized by 
a sequential memory circuit 70 shown in FIG. 12. The 
output signal of said sequential memory circuit 70 is fed 
to a delivery means 73 adapted to deliver the bundle to 
an apportioning means located at the shipping junction 61 
through a conveyer control circuit 71 and a shipping con 
trol circuit 72. In FIG. 14, Ry3, Ry4 and R315 represent 
relays. The direction from the above—mentioned direction 
circuit 13 is given to the stacker 21, which accordingly 
sends out a bundle containing the required number of 
copies as per the program. If there are a packaging ma 
chine 74 and a tying machine 14 after the stacker 21, the 
newspaper bundle emerging from said packaging and tying 
machines will bear a visual identi?cation card or sheet 
carrying the destination and other information items cor 
responding to the directions issued by the above~mentioned 
direction circuit 13. Thus, when the direction signal from 
the direction circuit 13 agrees with the signal issued on 
activation of the limiting switch Ls on the delivery sec 
tion 20, it is memorized by a sequential memory circuit 
70 within the control 67 of the delivery section 20. When 
‘a computer master control system is employed in which 
the stacker 21, the packaging machine 74 and tying ma 
chine ‘14 are arranged in parallel as A’, B’ and C’ and 
synchronistically perform controls according to the pro 
gram, a signal is fed to the sequential memory circuit 70 
when the direction from the computer agrees with the 
direction from the limiting switch Ls. . 
In the conveying section, the packaged and tied bundles 

19 which carry different sorting items A, B and C accord 
ing to the above-mentioned program are delivered on the 
same conveyer. The delivery section 20 has a sufficient 
width to carry a single bundle 19‘. Instead of providing 
for a width sufficient to accommodate two or more rows 
of bundles, there are provided waiting points or means 
in the bundle ‘delivery section 69 so that a bundle may cut 
into the ?ow without collision. The memory circuit mem 
orizes the sequence of bundles on the delivery section 20 
according to their destinations and the required sorting is 
carried out in such a manner that the bundle reaching the 
point where the delivery section 20 meets the shipping 
junctions 61 is sent into the shipping junction 61 corre 
sponding to the programmed information through a send 
in mechanism 73. 
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10 
Assuming, now, that bundles A, B and C from A’, B’ 

and C’ are delivered to different shipping junctions 61, 61 
and -61, a single sequential memory is not expected to 
perform properly, for the bundles must change their order 
in the waiting points before they are sent into the proper 
shipping junctions. For that reason, the sequential mem‘ 
ory circuit 70 is provided in plurality, that is to say, 
such a memory circuit is provided for every change in 
the order of bundles so that the changes in previous mem— 
ory due to the cutting-in or sending-in of a particular 
bundle may be rememorized. Thus, sequential memory 
circuits 70, 70 and 70 are provided at three sections X, 
Y and Z. 

In FIG. 10 which shows the memory pattern of the 
destination sequence for each section, 0 denotes the mem 
orized state. The memory circuit is so constnucted that 
the sorting items ar etaken lengthwise and the maximum 
number of bundles 19 which can be carried on the de 
livery section 20 per said section is taken crosswise to 
form a matrix circuit. The sorting items are A and B 
in two rows, and the maximum number of bundles on 
the delivery section is 4. Selection of the ?ll-in lines 
is carried out by means of a ring counter having the same 
number of electron circuits as that of said lines. The 
ring counter 75 actuates only one element, with the other 
elements in reset position, and whenever there is an in 
put, the action moves to the superior element and the 
element which has been actuated returns to the reset 
position. With the ring counter 75 being thus arranged in 
correspondence with the number of memory circuits, the 
gate of the memory circuit in the line for which the ring 
counter is in actuated state is opened. For reading-out, 
a similar ring counter 76 is provided for the selection 
of read~out positions. Now, the memory function of 
the X section will be explained in some detail. When 
there is no bundle 19 on the X section, the position of 
the ring counter lies in the i?rst line for both ?ll-in and 
read-out. Thus, the memory circuits a1 and B2, in the ?rst 
line remain ready to memorize. When a bundle 19 des 
tined for A’ actuates a limit switch Lsl and enters the 
X section, the memory circuit a1 assumes a memorized 
state. At the same time, the signal from the limit switch 
Lsl through a logical sum circuit O’Rl lactuates a one 
shot multi-circuit M1, feeding a pulse signal of a given 
minute time amplitude to the ?ll-in ring counter 75. 
The out-put of said logical sum circuit 0R1 is not made 
a direct input to the ring counter because since the mem 
ory circuit is actuated by the same operation signal of 
the Lsl, the same time is not desirable. Therefore, it is 
so designed that the movement of the ?ll-in position is 
effected only after the allowance of time required for 
the operation of the memory circuit. After the memory 
in the ?rst line is completed, the ring counter is in the W2 
position and the memory circuits a2 and 52 in the second 
line become ready to memorize. 
Assuming that a secondbundle 19 is B, a vlimit switch 

L52 functions to put memory circuit 182 in memorized 
state. If the bundle 19 is A, the memory circuit actuates 
0:2 to put it in memorized state. In this manner, the mem 
ory circuits C6 or B is caused to memorize the fact that 
there has been an input. Then, as the delivery section 
moves, a bundle 19 enters the Y section. Since a new 
bundle cuts in from C’ on the Y section, a fresh sequen 
tial memory is carried out by a sequential memory cir 
cuit 70 which contains the new sorting item C’. 
As shown in FIG. 13, the memory circuitry for the Y 

section has an additional or memory circuit due to the 
addition of the junction 61. The bundle C can be identi 
i?ed from the operation of Ls4, but the bundle moving 
from the X section to the Y section may be either A or 
B, this differentiation cannot be obtained merely from 
the operation of LS3. Therefore, every time the Ls3 is 
actuated, by following the sequence of memories in the 
sequential memory circuits for the X section, that is, by 
moving the read-out ring counter 75, the memorized in 
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formation is allowed to be re-memorized 'by the circuits in 
corresponding lines for the Y section. However, the 
signal that advances the read-out position is not obtained 
from Ls3, but obtained from the read-out signal of a 
shift register XN. This is because if the read-out is ob 
tained from the operation of LS3, the bundle which could 
be removed because of collapsing or other incidents may 
not be accounted for properly. In such instances, errors 
in read-out will result if the sequence memorized by 
the memory circuits is faithfully followed. To prevent 
such errors from taking place, the above-mentioned shift 
register is employed. A shift register memory circuit is 

10 

provided in each section, and the vlength of the delivery . 
section 20 conveyor corresponding to that section is rep 
resented by a series of shift registers. Thus, a unit length 
of the delivery section conveyor is represented by a sin 
gle shift register and the resulting simulated conveyer 77 
is formed into a logical sum circuit. In this manner, as 
the bundle enters this particular section, the ?rst shift 
register memorizes the input. As the conveyer moves be 
yond the length covered by the single shift register, the 
memory is stepped down to the second shift register. 
Thus, the memory travels from one register to another 
in correspondence with the movement of the conveyer. 
The simulated conveyer L1 has one shift register every 
unit length “l” and the ?ll-in position and the read-out 
position are shown at XMl and XM, respectively (see 
FIG. 11). A limit switch Lsa is adapted to shift the mem 
ory carried by the shift registers. In the X section, the sig 
nal from Lsl or tLs2 is memorized by a shift register at 
XM. When the bundle on the conveyer proceeds to the 
section-change point, the memory in the shift register 
circuit is carried by the last shift register. Thus, when a 
series of shift registers is provided in correspondence with 
the conveyer length of each section, and if every input 
of the bundle is memorized without differentiating the 
shipping junction 61 and the memory is read out at the 
section-change point ‘and carried by the particular shift 
register, the signal may be used to drive the read-out 
counter of the above-mentioned sequential memory cir 
cuit. Thus, the read-out position when no read~out taking 
place in the X section is the R1 line. When the memory 
of the shift register circuit has been transferred to the 
last shift register in accordance with the movement of 
the conveyer, said shift register supplies an output signal 
to the read-out position selector circuit, whereupon the 
read-out position is transferred from R1 to R2. This 
change signal resets the 0:1 and )31 memory circuits in 
the ?rst line. The one of the 001 and 51 memory circuits 
which carries no sequential memory is in the reset state 
and, accordingly, will not be affected. However, the circuit 
carrying such a memory is reversed by the reset signal 
and, therefore, transmits a change signal. When a1 is 
in memorized state, las the bundle on the conveyer reaches 
the ?nal point of the X section, the memory in a1 of the 
sequential memory circuitry is read out by the memory 
signal from the shift register on the simulated conveyer 
77. If there is a bundle 19 on the actual conveyer, Ls3 
is actuated to open the gate of the logical sum circuit, 
whereby the memorized information is transferred to the 
sequential memory circuitry for the Y section. Should it 
happen that when the memory in a or e is read out with 
the memory of the simulated conveyer 77 involving said 
shift registers, there is actually no bundle on the real 
conveyer, there Will be no operation of Ls3, with the re 
sult that the memory of the sequential memory circuitry 
will be cancelled out and not be transferred to the sub 
sequent memory circuitry. This is the treason Why no 
error in sequence read-out takes place even when there 
is an accident on the moving conveyer. 

The sequential memorization and read-out for the Y 
section may also be carried out in the same manner as 
above. Thus, a unit length 1 is set in each section with a 
shift register provided for each “1,” and a ?ll-in limit 
switch LS1 or LS2 is made responsible for the ?ll-in 
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position XM and a limit switch Lsa for shifting the shift 
registers is concerned with XM, while the read-out posi 
tion is XM. Thus, at each cutting-in point ‘69, a shift 
register of said simulated conveyer 77 and a sequential 
memory circuit for that section may be provided. Then, 
when a ‘bundle reaches the shipping junction 61, the read 
out and sequential memorization are also effected in the 
same manner as at the cutting-in point, but when the in 
formation read out by the sequential memory circuit is to 
be such that the bundle be sent into the junction 61, the 
signal is not transferred to the subsequentv sequential 
memory circuit, but the sending-in means 73 is actuated 
to send the bundle into the junction 61. Now, when the 
bundle travels on the Y section of the conveyer actuates 
Ls5, a signal is transmitted at the ?nal register in the shift 
register circuit for the Y section. By means of said signal, 
the destination, that is, the junction 61, memorized by the 
Y section is read out through a read-out position selector 
circuit. If the read-out signal is A, the sequential memory 
circuit for the X section will not be actuated, but the 
signal actuates the sending-in element 73 for the junction 
61 for which the bundle is destined, whereby bundle A is 
sent into said junction 61. When the information read 
out is B or C, it is rememorized by the sequential memory 
circuit for the X section. Since the choice of shipping 
junction 61 is an alternative between B and C, there 
occurs no signal to be fed to the subsequent stage when 
the Ls6 is actuated ‘after the X section is passed through, 
and the information read out from the sequential memory 
circuit for the X section actuates the sending-in element 
73 for the shipping junction 61 for which boundle B 
should be destined. In case the read-out information is 
C, there occurs no signal and the bundle C is allowed to 
travel automatically to the shipping junction 61 for which 
bundle C is destined. For the above-mentioned memory 
circuits, semi-conductor, electron tube, or relay circuits 
may be utilized, and if parametron is used, there will 
be no cancelling out of the memories in the event of 
current failure. A sequential memory circuit has been 
provided for every sorting item in the arranged described 
and illustrated, but since a single memory element as 
sumes two states, it is possible to obtain four different 
states by using two memory elements in combination. 
The number of memory circuits may then be reduced. 
While the bundle A enters its proper shipping junction 61, 
it may also be sent into any of the junctions 61, 61 and 
61 by selecting the proper memory sequence with a 
changeover switch in the stacker 21, for instance. It will 
be apparent from the foregoing description that, accord 
ing to this invention, the newspaper bundles may be easily, 
quickly and accurately delivered into several shipping 
junctions 61, 61 and 61. Alongside each of said junctions 
61, a truck and other vehicle may be parked. Thus, since 
the newspaper bundles loaded into such a truck or vehicle 
carry the proper sorting cards or sheets, they may be 
unloaded and delivered to the stations, distributor’s 
premises, and other points on the Way easily, quickly 
and accurately according to the information provided by 
said cards or sheets. 

Since the shipment of newspaper bundles containing 
the predetermined numbers of copies to various destina 
tions is made possible by a single programming even 
when the newspaper is not a single edition but consists 
of different editions (such as when there are local edi 
tions) and because such programmed information is also 
embodied in the sorting cards or sheets to be attached 
to the corresponding bundles, the newspaper bundles may 
be easily, quickly and accurately delivered to different 
destinations even if the contents of the bundles vary with 
said destinations. An advantageous feature of the inven 
tion is that even if the destinations, the number of copies 
to be shipped to a particular destination, the course of 
shipment and other delivery sorting items are changed 
frequently, the shipment of newspapers may be effected as 
easily, quickly and accurately by merely changing the 
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content of the program. Furthermore, the invention not 
only provides means for automatically carrying out the 
sorting and conveyance of the newspapers from the print 
ing machine to the shipping department, but also pro 
vides means for carrying out the same by a central pro 
grammed control. Thus, for example, when a computer 
system is employed, the above operation may be entirely 
carried out by means of a single computer. Even when a 
card system is adapted, one route from the printing 
machine to the sorting and shipping department may be 
taken care of by a single control system. 
Although the above description particularly pertains 

to an embodiment in which newspapers are dealt with, one 
or more of the methods or devices used in the present 
process or apparatus may be omitted without affecting 
the substance of this invention. 
What we claim is: 
1. A process for automatic control of newspaper and 

other printed matter characterized by constantly detect 
ing the number of copies of the newspaper or other 
printed matter being continuously fed out from a rotary 
or other printing machine by way of the shadow or differ 
erence in darkness formed between the folded edge of 
each sheet of said newspaper or other printed matter and 
the leading edge of the immediately preceding sheet, guid 
ing the sheets in a continuous ?ow on a single plane 
which may be either horizontal or mildly inclined, said 
sheets remaining in the same partially overlapped posi 
tion as they are initially placed on said plane, causing 
memory means to memorize a programmed control in 
formation containing such sorting items as the destina 
tions and number of copies of the newspaper or other 
printed matter to be shipped and other information, feed 
ing the memorized information to direction means, con 
trolling the values detected as above of the newspaper 
or other printed matter by control means based on the 
directions provided by said direction means, sorting the 
?ow of said sheets based on said control so as to make 
bundles of said newspaper or other printed matter, con 
trolling and sorting and delivery operations of a sorting 
and delivery carrying system by means of said control 

- means, thereby allowing each of the bundles to select a 
predetermined one of the shipping junctions provided on 
said delivery carrier system, and loading the bundles from 
said shipping junctions into trucks or other vehicles 
parked alongside said junctions, each of said trucks or 
other vehicles being destined to carry the bundles sorted 
out as above. 

2. A process for automatically controlling newspaper 
or other printed matter as claimed in claim 1, wherein 
said bundles of newspaper or other printed matter, im 
mediately after forming, are packaged and tied, and the 
cards or sheets carrying the sorting items for the particu 
lar bundles, such as destinations, shipping courses and 
the like, are passed onto the respective packaged and tied 
bundles, said bundles carrying said cards or sheets being 
placed on said delivery carrier system so that said cards 
or sheets ‘may be utilized in the identi?cation of the 
bundles when the latter are loaded into trucks or other 
vehicles and also when the same are unloaded at destina 
tions. 

3. A process for automatically controlling newspapers 
and other printed matter as claimed in claim 1, charac 
terized by reading out printed card, punch card or simi 
lar means containing said sorting items for programmed 
control, memorizing the information read out as above, 
comparing the control signal obtained from direction 
means through control means with the integrated sum 
of said detected values, sorting the flow of sheets when 
the two values agree with each other, and after such con 
trol as above is completed, a?ixing each of said cards to 
the uppermost surface of the corresponding bundle of 
newspaper or other printed matter sorted out as above, so 
as to make said cards available for indicating clearly the 
destinations and courses of shipment of said bundles. 
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4. An automatic control system for newspapers and 

other printed matter as claimed in claim 1, characterized 
by reading out and memorizing the information carried 
by a perforated or other tape containing said sorting in 
formation items, sorting the ?ow of printed matter by 
direction means through control means, thereby form 
ing bundles of said printed matter, preparing sorting 
sheets or labels carrying the same information as that 
carried by said tape by means of a printing machine, and 
a?‘ixing the said sheets or labels on the corresponding 
bundles. 

5. An automatic control system for newspaper and 
other printed matter as claimed in claim 1, characterized 
by supplying a magnetic or other similar tape with an 
integrated control program and using a master control 
system in which the directions from said tape are dis 
tributed to various delivery routes leading from the print 
ing machine to sorting and delivery sections. 

6. An automatic control system for newspaper and 
other printed matter as claimed in claim 1, characterized 
by intercepting the ?ow of printed matter being delivered 
on a plane by said direction and control means by press 
ing the ?ow for a short while so as to create a gap of 
free space in said ?ow between a preceding portion of 
said ?ow and a succeeding one, causing stemming means 
to stop the succeeding portion of the flow to allow the 
preceding portion only to form a batch, and after said 
batch is properly stacked up, making a bundle of the 
printed matter from several such batches, all according to 
a program, by said direction and control means. 

7. An automatic control system for newspaper and 
other printed matter as claimed in claim 1, characterized 
by placing a batch of printed matter on an inclined sur 
face, dividing said surface in two on the initial plane to 
cause the batch to fall, whereby said batch is tidily 
stacked up, said division of the surface being effected 
by moving two halves of said surface a short distance in 
mutually opposite directions on said same initial plane, 
and placing another batch of printed matter on said sur 
face to repeat the procedure described above. 

8. An automatic control system for newspaper and 
other printed matter as claimed in claim 1, characterized 
by memorizing bundles of printed matter being delivered 
on a sorting and delivery route by means of sequential 
memory circuitry whenever a change occurs in the se 
quential arrangement of said ‘bundles to be determined 
by cutting-in points or shipping junctions, forming a simu 
lated conveyer with a shift register circuit corresponding 
to the conveyer length of that route, causing said circuit 
to memorize the positions of said bundles of printed mat 
ter traveling on said route, and automatically sending 
the bundles selectively into the proper shipping junctions 
along said route through the aid of said sequential mem 
ory circuit and simulated conveyer shift register circuit. 

9. An automatic control system for newspaper and 
other printed matter as claimed in claim 1, characterized 
by installing a delivery system which comprises a hori 
zontal or inclined conveyer adapted to convey newspaper 
or other printed matter between a printing machine and 
a stacker providing said delivery system with detector 
means of the photoelectric cell type, said detector means 
being adapted to detect the number of copies 0 fsaid news 
paper or printed matter being conveyed, installing stopper 
means adapted to stem a predetermined portion of said 
?ow of sheets between said detector means and a pre 
liminary intercepting stopper adapted to intercept said 
?ow, providing a constant speed section at one end of 
said delivery system, said section adapted to convey the 
?ow of sheets at a constant speed, installing an opening 
closing plate platform in connection with said constant 
speed section, said platform being adapted to carry there 
on a portion of said flow to be stacked up in the form of 
a batch and, consisting of two halves capable of sliding 
on an inclined plane, said halves moving a short distance 
in mutually opposite directions, when opening, on said 
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same plane, installing a basket capable of turning in re 
ciprocating motion, said basket being adapted to receive 
the batches falling from said platform, installing a pusher 
mechanism in connection with said ‘basket, said mecha 
nism adapted to push the batches out from said basket, 
installing a memory means, such as card read-out system, 
which is adapted to memorize the programmed informa 
tion, installing direction and control means in coopera 
tive relation with said memory means, connecting said 
control means with said stopper and other means, in 
stalling packaging and tying machines in connection with 
said stacker, connecting sorting and delivery means with 
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16 
said packaging and tying machines, connecting said con 
trol means with said sorting and delivery means, and pro 
viding said sorting and delivery means with shipping junc 
tions which may be directly connected to trucks and other 
vehicles. 
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