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PRINTED COPY SHEET NUMBER READ-OUT 
. DEVICE 

BACKGROUND OF THE INVENTION 

In one type of automatic read-out device known in 
the art for reading the number of copy sheets to be 
printed, marks are provided on each master plate to be 
mounted on a master cylinder of an offset printing 
machine. The marks are read after the number of copy 
sheets to be printed have been set. In order to prevent 
false read-outs caused by light re?ected by a recess 
formed in the master cylinder for gripping the master 
plate, proposals have hitherto been made to provide 
additional identi?cation marks on each master plate. 
The provision of the identi?cation marks has disad 
vantages in that it is troublesome to form the identifica 
tion marks in addition to the data marks, and in that a 
control circuit for detecting the identi?cation marks is 
complex in construction. 
The present invention provides improvements in or 

relating to the printed copy sheet read-out device. The 
invention eliminates the identi?cation marks and uses a 
gate circuit which is opened and closed by means as 
sociated with the rotation of the master cylinder for 
controlling the mark read-out means so that read-out of 
the marks can be effected promptly and positively. 

SUMMARY OF THE INVENTION 

This invention relates to a printed copy sheet number 
read-out device for offset printing machine. 
A printing operation carried out by a rotary offset 

printing machine comprises an ink forming step, master 
plate mounting step, etching step, inking step and copy 
sheet feed step. When a predetermined number of copy 
sheets are printed by a series of operation steps as 
aforementioned, the duplicated master plate is 
removed from the master cylinder and the peripheral 
surface of the blanket cylinder is cleaned. 

. This invention has as its object the provision of a 
printed copy sheet number read-out device adapted for 
use with offset printing machines in which the afore 
mentioned operation steps are' carried out automati 
cally. The read-out device according to this invention is 
characterized by indicating the number of copy sheets 
to be printed by setting data marks on timing marks 
provided in one marginal portion of each master plate, 
and causing the indicated number to be read by read 
out means and stored in a counter memory circuit, so 
that the copy sheet feed operation may be automati 
cally stopped when a predetermined number of copy 
sheets have been printed. The device is also charac 
terized by the fact that the time at which the predeter 
mined number of copy sheets to be printed as indicated 
by the data marks and timing marks is read out is con 
trolled by a signal produced in synchronism with the 
rotation of the master cylinder, blanket cylinder or im 
pression cylinder of the printing machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view as seen from the left of a small 
offset printing machine in which the device according 
to this invention is incorporated; , 

FIG. 2 is a plan view of a master plate provided with 
marks according to this invention; 

FIG. 3 is a schematic view of mark read-out means 
according to this invention; 
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2 
FIG. 4 is a view in explanation of the relative posi 

tions of the marks on a master plate and light receiving 
elements; 

FIG. 5 is a plan view showing the arrangement of a 
photoelectric transducer element for controlling a gate 
circuit; 

FIG. 6 is a systematic diagram of one example of the 
electric circuit of the device according to this inven 
tion; and ’ 

FIG. 7 is a systematic diagram showing the manner of 
operation of one example of the column numeral con 
trol circuit according to this invention. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

A preferred embodiment of this invention will be ex 
plained with reference to the accompanying drawings. 
In FIG. 1, a start button 3, temporary stop button 4, 
printed copy sheet number setting change-over button 
5, master plate feed operation change-over button 6 
and printed copy sheet number indication change-over 
button 7 are provided on a panel 2 secured to a left side 
plate 1 of the offset printing machine. 
The printed copy sheet number setting change-over 

button 5 is intended for use when a decision has been 
made as to whether the number of copy sheets to be 
printed should be automatically set by means of the 
marks provided on each master plate or set manually. 
The master plate feed operation change-over button 6 
is intended for use when a decision has been made as to 
whether or not the next successive master plate'should 
be automatically mounted on the master cylinder after 
the duplication of one master plate has been 
completed. The printed copy sheet indication change 
over button 7 is intended for use when a decision has 
been made as to whether the indicator should set so as 
to indicate the number of copy sheets printed for each 
master plate or the total number of copy sheets printed 
for a plurality of master plates. 

Provided on the right side of the panel 2 are a printed 
copy sheet number indicator 8, a setter 9 for setting be 
forehand the number of copy sheets to be printed, and» 
indication tube 10 for indicating the number of printed 
copy sheets in accordance with the marks provided on 
each master plate. 
Mounted on the .side plates of the printing machine 

for rotation are a master cylinder 11, blanket cylinder 
12 and impression cylinder 13 which are coupled to 
one another through gears of the same diameter having 
the same number of teeth. All the cylinders 11, 12 and 
13 are adapted to rotate in the directions of the arrows 
when the main switch of the printing machine is turned 
on. As the feed of copy sheets is begun, a follower arm 
14 is operated by a cam 15 formed integrally with a 
blanket cylinder 12, and a free end 16a of a pivotal 
lever 16 formed integrally with the follower arm 16 
moves in swinging motion in the rear of a light receiv 
ing window 17, thereby causing pulses to be produced 
for counting the number of copy sheets printed. A plu 
rality of master plates ‘l9'is piled on a master plate tray 
18 disposed on the upper right hand of the side plate 1. 

Printed copy sheet number read-out means 20 which 
is provided above the outer peripheral portion of the 
master cylinder 11 is formed on its underside with a _. 
light receiving window which is juxtaposed to a mar- - 
ginal portion of the master plate mounted on the 
master cylinder 11. Provided in the lower rear portion 



3 
of the read-out means 20 is a light source lamp 21 
which illuminates the marginal portion of the master 
plate on the master cylinder on which data marks and 
timing marks are disposed. The light from the light 
source lamp 21 is incident on photoelectric transducer 
elements 22t, 22d, such as of the cadmium sul?de type, 
after passing through a lens. 
A rotary segmental plate 23 is mounted on a master 

cylinder supporting shaft for rotation with the master 
cylinder 11 as a unit. A light source lamp 24 and 
photoelectric transducer 25 for opening and closing a 
gate circuit, subsequently to be described, are mounted 
on the side plate 1 and-spaced apart from each other by 
a small space through which the segmental plate 23 
moves during its rotation. As shown in FIG. 5, the 
master cylinder supporting shaft 1 1a extending through 
the side wall 1 mounts thereon the segmental plate 23 
which moves in rotary motion through a path extending 
between the light source lamp 24 and the photoelectric 
transducer element 25 on which the light from the lamp 
24 is incident. The means comprising the segmental 
plate 23, lamp 24 and photoelectric transducer 25 
functions such that it prevents theread-out means 20 
from reading by mistake a recess formed in the master 
cylinder for gripping the master plate and other por 
tions which are similar to the timing marks and data 
marks. The segmental plate 23 rotates in synchronism 
with the master cylinder 11 and interrupts the light 
from the lamp 24 so that the light may be intermittently 
incident on the photoelectric element 25 to cause the 
latter to produce signal pulses for opening the gate cir 
cuit. The timing marks and data marks can be read , 
while the gate circuit remains open. 

FIG. 2 shows an example of the master plate which is 
provided in one marginal portion thereof with a plurali 
ty of sets of timing marks, each set including ten marks 
bearing numerals 0 to 9, and a plurality of data marks 
each provided for one set of timing marks. The set of 
timing marks designated Tl represents the column of 
thousands, the set of timing marks designated T2 the 
column of hundreds, the set of timing marks designated 
T3 the column of tens, and the set of timing marks 
designated T4 the column of ones. In the example 
shown, the data mark designated D1 is provided for the 
timing mark 1 in the set of timing marks T1, the data 
mark D2 for the timing mark 5 in the set of timing 
marks T2, the data mark D3 for the timing mark 2 in the 
set of timing marks T3, and the data mark D, for the 

a timing mark 0 in the set of timing marks T.,. This in 
dicates that the number of copy sheets to be printed 
from this master plate is 1,520. The number of copy 
sheets to be printed is indicated by the indication tube 
10 provided in the printing machine upon its being read 
by the read-out means 20. 
The read-out means 20 comprises a photoelectric 

transducer element 22d for the data marks and a 
photoelectric transducer element 22! for the timing 
marks. As the master plate rotates with the master 
cylinder 11 and moves in the direction of the} arrow A 
(FIG. 2), the segmental plate 23 closes the light receiv_ 
ing window for the photoelectric transducer element 
25 to open the gate circuit. Thereafter, the reading of 
the timing marks and the data marks is initiated. A 
recess 11b is formed in the master cylinder 11 for 
gripping the master plate as shown in FIG. 3. If light 
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4 
re?ected by the recess 1 lb is incident on the photoelec 
tric transducer elements 22t and 22d, the read-outs are 
not counted because the gate circuit is not opened yet. 
One example of the electric circuit of the device ac 

cording to this invention constructed as aforemen 
tioned will now be explainedwith reference to a syste 
matic diagram shown in FIG. 6. As shown, the 
photoelectric transducer element 22d is for the data 
marks, the photoelectric transducer element 22: for the 
timing marks, and the photoelectric transducer ele-' 
ment 25 for the rotary segmental plate 23. The output 
of the element 25 is applied, through an ampli?er 60 to 
the read-out gate circuit 62 as an input. The outputs of 
the elements 22d and 22: are applied, through data 
mark read-out circuit 64 and timing mark read-out cir 
cuit 66, to AND circuits A and B. The output of the 
gate circuit 62 is also applied to the AND circuits A " 
and B. If signals from the outputs of the mark read-out 
circuits 64 and 66 are applied to the AND circuit A and 
B at a time when no signal appears at the output of the 
gate circuit 62, the AND circuits A and B do not 
produce outputs. Accordingly, if the. light- receiving 
window of the element 25 is closed by the rotary seg 
mental plate 23, the gate circuit is opened and 
produces an output signal which is applied to the ANDv 
circuits A and B as an input. Therefore, the signals 
from the mark read-out circuits 64 and 66 pass through 
the AND circuits and are counted by a data mark 
counter 68 and timing mark counter 70 respectively. 
The data mark counter is provided with a column nu 
meral control circuit 72, shown in FIG. 7, which auto 
matically decides whether the numeral of the data 
'mark read is of the column of thousands, hundreds, 
tens or ones; the data mark counter also causes a 
memory circuit to store the information. When the 
column numeral control circuit 72 has given a decision 
on the numeral of the last column and has caused the 
memory circuit to store the information, it produces a ,. 
signal which closes the gate circuit so that unnecessary 
signals may not be stored thereafter. _ 
When the output signals of the column numeral con 

trol circuit 72 are stored in the memory circuit, such 
output signals and the output of a read-out check-up 
circuit 74 for checking up on the signals from thevdata 
mark counter and timing mark counter are logically 
controlled by an AND circuit C as shown in FIG. 6. 
This ensures that no mistake occurs in storing only the 
counting signals in the memory circuit. Besides, the 
signals stored in the memory counter circuit 80 are in 
dicated by an indicator 82, such as the indication tube 
referred to above, provided in the printing machine. 

After the number of copy sheets to be printed has 
been read automatically as aforementioned, the print 
ing of one copy sheet after another by the printing 
machine is automatically started. Each time one copy 
sheet is printed, the follower arm 14, cam 15 and 
pivotal lever 16 are actuated to produce a pulse from 
generator 76 which is counted. Each time such pulse is 
counted, the numeral 1 is subtracted from the number 
stored in the memory counter circuit 80. When there is . 
no number left in the memory circuit after a predeter 
mined number of copy sheets have been printed, the 
memory counter circuit 80 produces an output signal 
which actuates a printing completion judging circuit 84 
which applies a printing completion command signal to 
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the paper feed device which automatically stops 
operating upon receipt of such signal. Thus, the print 
ing operation for duplicating a master plate performed 
by setting beforehand the number of copy sheets to be 
printed can be carried out automatically without 
requiring the help of the operator. 
From the foregoing description, it will be ap 

preciated that the present invention offers many ad 
vantages. The invention permits automatic setting of a 
predetermined number of copy sheets to be printed for 
each master plate positively and promptly by merely 
applying data marks on the respective numerals in a 
plurality of sets of timing marks. The read-out means 
can be made to act continuously on different master 
plates automatically mounted on andreleased from the 
master cylinder, making it possible to continuously 
duplicate consecutive master plates one after another 
without interruption. The provision of the rotary seg 
mental plate and gate circuit for controlling the time at 
which the marks are read makes the read-out means 
operate positively and prevents false read-outs caused 
by light reflected by the recess in the master cylinder 
being incident on the photoelectric transducer ele 
ments. The provision of the gate circuit eliminates the 
need for providing identi?cation marks and a complex 
control circuit for detecting such identification marks. 
According to the present invention, the time at which 
the timing and data marks are read is controlled by 
signals produced in synchronism with the rotation of 
the master cylinder, so that the circuit used is simple in 
construction and positive read-outs can be made. 
The use of the synchronous signal offers an addi 

tional advantage in that it can be used as a timing signal 
for initiation and termination of printing of each copy 
sheet during the printing operation and for checking up 
on the copy sheet feed operation of the copy sheet feed 
device after it has been used for reading the marks and 
storing the information in the memory circuit. This 
makes it possible to perform the automatic control of 
operation of a printing machine readily and positively. 
According to the present invention, the number of 

copy sheets to be printed is stored in the memory cir 
cuit before a printing operation is initiated, and the 
number of copy sheets printed in the printing operation 
is subtracted from the stored number each time a copy 
sheet is printed till'a predetermined number of copy 
sheets have been printed. This offers advantages in that 
the termination of the printing operation can be readily 
judged, and the control circuit used is simple in con 
struction and small in size. 

In the embodiment of the present invention 
described above, the rotary segmental plate has been 

- described as being mounted on the master cylinder sup 
porting shaft. It is to be understood however, that it 
may be mounted on any shaft which supports the blan 
ket cylinder or impression cylinder or any other shaft 
which rotates in conjunction with such shafts. The ro 
tary plate need not be segmental in shape but may be in 
other convenient shape. The gate circuit according to 
this invention has been described as being opened 
when the rotary plate interrupts the light from the light 
source and prevents it from being incident on the 
photoelectric transducer element. Alternatively, the 
gate circuit may be opened when the light from the 
light source is incident on the photoelectric transducer 

20 

25 

35 

45 

50 

55 

65 

6 
element, so long as the rotary plate rotating in 
synchronism with the master cylinder can open and 
close the gate circuit. Although the drawings and 
description relates to one embodiment of this inven 
tion, it should be understood that there is no intention 
to limit the invention to the disclosed construction and 
instead it is intended that the invention should extend 
to all alternative embodiments and constructions 
falling within the scope of the following claims. 
What is claimed is: 
1. In a read-out device for reading the number of 

copy sheets to be printed by an offset printing machine 
and for controlling the printing, including a master 
cylinder, a master plate having a plurality of sets of 
marks thereon to be read, each set representing a 
digital position for a number of copy sheets to be 
printed, 

the improvement which comprises a gate circuit; 
means associated with said master cylinder for 
opening and closing said gate circuit; read-out 
means controlled by said gate ‘circuit for reading 
the marks on a master plate; a memory counter 
circuit for storing the information read by said I 
read-out means; a counter for counting the 
number of copy sheets that have been printed, said 
counter being operable after said marks have been 
read; means for providing a pulse signal to said 
counter for each copy sheet printed; means for 
subtracting the number of copy sheets that have ' 
been printed from the number stored in said 
memory counter circuit; and means for terminat~ 
ing copy sheet feeding upon reaching the number 
stored in said memory counter circuit. 

2. A device as de?ned in claim 1, in which said marks 
provided on said master plate comprise a plurality of 
sets of timing marks and a plurality of data marks, and 
individual counter means for counting the timing marks 
and the data marks. _ 

3. A device as in claim 1 wherein said marks are in 
rows along a lateral edge of the master plate and 
wherein said read-out means are positioned to read said 
marks serially. 

4. A device as in claim 1 wherein said marks com 
prise a plurality of sets of timing marks and a plurality 
of data marks, with one data mark per set of timing 
marks, each of said data marks pointing to an in 
dividual timing mark, said number of copy sheets to be 
printed being represented by the positions of the timing 
marks pointed to by data marks. 

5. A device as in claim 4 wherein said timing marks 
are read serially by mark and by set and including tim 
ing mark counting means for accumulating a count of 
timing marks of each set of time marks read by the 
read-out means, and means for transferring the instan 
taneous counts of the timing mark counting means to 
de?ned digit positions in the memory means upon the 
reading of data marks by the read-out means. 

6. An offset printing machine having a device for 
controlling the number of copies printed during a print 
ing cycle according to information provided by marks 
on a master plate carried by the printing machine 
master cylinder and including means for reading the 
master plate marks and for providing an output 
representing the number of copy sheets indicated by 
the master plate marks, memory means for storing the 
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number of copy sheets represented by the reading 
means output, means for counting the number of co 
pies printed during the printing cycle, and control 
means for generating a signal upon coincidence 
between the number stored in the storing means and 
the number of copies printed during the printing cycle 
as counted by the counting means, wherein the im 
provement comprises gate means (A,B) interposed 
between the reading means (22d, 22t, 64, 66) and the 
storing means (80), said gate means having a closed 
state and an open state and allowing connection 
between the output of the reading means and the 
memory means only during its open state, and means 
(11a, 23, 24, 25, 60, 62) for opening the gate means 
during a defined segment of the rotation of the master 15 
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8 
cylinder, said de?ned segment corresponding to align- ' 
ment between the marks and the reading means, and 
for closing the gate means during the remaining seg 
ment of the rotation of the master cylinder. 

7. An offset printing machine as in claim 8 wherein 
said marks are arranged in a row along a lateral edge of 
the master plate. 

8. An offset printing machine as in claim 6 wherein 
said marks comprise timing marks and data marks and 
wherein said reading means comprises means for read 
ing timing marks and means for reading data marks, 
and including means for converting the output of the 
reading means to a decimal number. 

* * * * * 


