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[57] ABSTRACT 

A copy sheet distinguishing device for rotary offset 
printing machines having a copy sheet feed device of 
the type in which the copy sheet feed operation is au 
tomatically controlled. The copy sheet distinguishing 
device controls the automatic copy sheet feed device 
such that the latter acts also as a marker copy sheet 
feed device, inserting copy sheet markers between 
successive groups of printed copy sheets for one mas 
ter plate each time a predetermined number of copy 
sheets have been printed from one of a series of mas 
terplates successively mounted on the master cylinder, 
so that rapid distinguishing between several groups of 
printed copy sheets can be facilitated after the com 
pletion of duplication of a predetermined number of " 
master plates. A logic control circuit is disclosed in 
cluding a first pulse generator responsive to the print 
ing of a copy sheet and a second pulse generator re 
sponsive to each revolution of the master cylinder, 
which signals are used to affect control of the copy 
sheet feed device to provide printed copy sheets and 
marker copy sheets from the same stack. 

11 Claims, 18 Drawing Figures 
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COPY SHEET DISTINGUISHING DEVICE FOR 
ROTARY OFFSET PRINTING MACHINES 

CROSS REFERENCE 

This is a continuation-in-part of our co-pending ap 
plication Ser. No. 67,056, ?led Aug. 26, 1970, now 
abandoned, with claim of priority based on Japanese 
application No. 71459/69, ?led Sept. 8, 1969. 

BACKGROUND OF THE INVENTION 

In the operation of rotary offset printing machines, a 
stack of copy sheets printed from a plurality of master 
plates, contains groups of printed copy sheets and in 
creases in height as the printing operation progresses. 
Heretofore, it has been customary to place one or two 
sheets of paper or cards (hereinafter referred to as a 
copy sheet markers) between the groups of printed 
copy sheets piled in a stack to distinguish between the 
printed copy sheets duplicated from different master 
plates when a predetermined number of copy sheets 
have been duplicated from each master plate. The pres 
ence of the copy sheet markers in the stack of printed 
copy sheets is readily discernible as the operator looks 
sideways at one side of the stack, thereby facilitating 
distinguishing between one group of printed copy 
sheets for one master plate and another group of 
printed copy sheets for the next following master plate. 

It has hitherto been required to attach to an offset 
printing machine an additional device exclusively for 
inserting such copy sheet markers between different 
groups of printed copy sheets. This renders the con 
struction of the printing machine complex and natu 
rally stands in the way of obtaining an overall compact 
size in an offset printing machine and reducing the cost 
of such machine in view of the space in the machine oc 
cupied by such copy sheet marker insertion device. 

SUMMARY OF THE INVENTION 

This invention has as its object the provision of a 
novel copy sheet distinguishing device for rotary offset 
printing machines which obviates the disadvantages of 
the prior art that hampers full realization of advantages 
accruing from a low cost, an overall compact size and 
a simple construction which are inherent in printing 
machines of this type. 
This object is accomplished in the present invention 

by using the copy sheet feed device of the rotary offset 
printing machine as a part of the copy sheet distinguish 
ing device and permitting the same to function concur 
rently as such. More speci?cally, a few copy sheets, 
which are customarily fed additionally between the 
blanket cylinder and the impression cylinder for clean 
ing the former after a predetermined number of copy 
sheets have been duplicated from one master plate and 
before the ink image of the next following master plate 
is formed on the blanket cylinder, are also used as copy 
sheet markers in the present invention. Thus, the inven 
tion eliminates the need to use special copy sheet mark 
ers and hence an additional device for inserting such 
markers between different groups of copy sheets 
printed from different master plates. 
According to this invention, a simple device compris~ 

ing logic circuits and other means constitute the other 
part of the copy sheet distinguishing device. Such de 
vice performs the function of placing the copy sheets 
used for cleaning the blanket cylinder or a stack of 
printed copy sheets as copy sheet markers each time a 
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2 
predetermined number of copy sheets have been dupli 
cated from one master plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a flow chart diagrammatically showing the 
operation of the copy sheet distinguishing device for 
rotary offset printing machines according to this inven 
tion; 
FIG. 2 is a block diagram of the copy sheet distin 

guishing device; 
FIG. 3 is a schematic view of a rotary offset printing 

machine incorporating therein the copy sheet distin 
guishing device according to this invention; 

FIG. 4a, FIG. 4b and FIG. 4c are circuit diagrams of 
the electric circuit used in the rotary offset printing ma 
chine of FIG. 3; 

FIG. 5 is a circuit diagram showing one embodiment 
of the copy sheet distinguishing device according to 
this invention; 
FIG. 6 is a schematic view of one portion of the copy 

sheet distinguishing device according to this invention; 
FIG. 7 is a plan view of the impression cylinder of the 

rotary offset printing machine of FIG. 3; 
FIG. 8 is a sectional view, on an enlarged scale, taken 

along the line X~X of FIG. 7 and seen in the direction 
of arrows; 
FIG. 9 to 12 are side views of a portion of the rotary 

offset printing machine of FIG. 3; 
FIG. 13 is a perspective view of a portion of the ro 

tary offset printing machine of FIG. 3; and 
FIG. 14 to FIG. 16 are side views of a portion of the 

rotary offset printing machine of FIG. 3. 

DESCRIPTION OF A PREFERRED EMBODIMENT 

Before giving a detailed explanation of the invention, 
we should like to summarize in general terms the oper 
ation of a rotary offset printing machine. If a master 
plate is mounted on the master cylinder, an etching 
operation and an inking operation are performed suc 
cessively to form on the blanket cylinder an ink image 
of the master plate which is transferred to copy sheets 
to duplicate a predetermined number of copy sheets 
from the master plate. When a predetermined number 
of copy sheets have been printed from one master 
plate, the master plate is replaced by the next following 
master plate and the same process is repeated after the 
ink image of the previous master plate is removed from 
the blanket cylinder by cleaning it with a few copy 
sheets additionally fed and the copy sheets used for 
cleaning purposes are discarded. During the time one 
master plate after another are successively duplicated, 
printed copy sheets are piled in a stack on the printed 
copy sheet tray until a predetermined number of copy 
sheets are duplicated from a plurality of master plates. 
Rotary offset printing machines of the type described 
above are known. 
The present invention as incorporated in a printing 

machine of the type described will be first described in 
general with reference to the flow chart of FIG. 1 and 
the block diagram of FIG. 2. when one master plate is 
mounted on the master cylinder, a counter circuit 1 is 
set at a desired number of copy sheets to be printed 
from such master plate. In a step a, one copy sheet is 
fed from a copy sheet feed device and the ink image of 
the master plate formed on the blanket cylinder is 
transferred to the copy sheet to convert it into a printed 
copy sheet. In a step b, a pulse is produced by a pulse 
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generator 2 and supplied to counter circuit 1 through 
an AND circuit 3 each time a single copy sheet is fed 
from the copy sheet feed device so that the number of 
copy sheets fed is counted by counter circuit 1 in a step 
c. In a step d, it is determined by a printing completion 
judging circuit 4 whether the number counted by 
counter circuit 1 has reached the number at which 
counter circuit 1 has been set. While the number of 
copy sheets fed or the copy sheets printed has not 
reached the desired number, a copy sheet feed logic 
control circuit 5 supplies its output to AND circuit 3 to 
keep it open. At the same time, an output of copy sheet 
feed logic control circuit 5 is supplied to a copy sheet 
feed instruction circuit 6 which gives a copy sheet feed 
instruction to a copy sheet feed solenoid 7, so that a 
copy sheet is fed from the copy sheet feed device for 
duplicating the same. Steps a to a' are repeated till a 
predetermined number of copy sheets are printed from 
the master plate mounted on the master cylinder. If the 
copy sheet feed device fails to operate even if a copy 
sheet feed instruction is given during these steps, no 
pulse will be produced by pulse generator 2 and no out 
put will therefore be supplied from AND circuit 3 to 
counter circuit 1, so that the counter circuit will not 
perform a counting operation. 
The output of AND circuit 3 is supplied to a copy 

sheet feed checking circuit 8 which keeps a check on 
whether a copy sheet is fed without fail each time an 
output of AND circuit 3 is supplied thereto. When no 
copy sheet is fed, copy sheet feed checking circuit 8 
supplies its output to copy sheet feed logic control cir 
cuit 5 which supplies an output signal to copy sheet 
feed instruction circuit 6 which upon receipt of such 
signal, gives a copy sheet feed instruction to copy sheet 
feed solenoid 7 so that a copy sheet may be fed from 
the copy sheet feed device. 
When the number of copy sheets printed from the 

master plate mounted on the master cylinder has 
reached the number at which counter circuit 1 is set, 
judging circuit 4 judges the ?nishing of printing and 
supplies an output signal to copy sheet feed logic con 
trol circuit 5 in a step e which gives a copy sheet termi 
nation instruction to solenoid 7 which is de-energized 
in a step fto thereby terminate copy sheet feed from 
the copy sheet feed device. 
At the same time, the output signal ofjudging circuit 

4 is supplied to both a cleaning instruction circuit 9 and 
a timer circuit 10, so that a cleaning instruction is given 
by cleaning instruction circuit 9 to a cleaning operation 
device 11 in a step g which actuates a cleaning device 
to clean the blanket cylinder with a cleaning solution 
to remove the ink image therefrom. 
As soon as the master plate is removed from the mas 

ter cylinder by the output signal ofjudging circuit 4, an 
ink supply to the master plate is stopped. In a step h, 
timer circuit 10 operates for a predetermined time in 
terval following the receipt of the output signal from 
judging circuit 4 before supplying its output to a copy 
sheet marker logic control circuit 12. Cleaning instruc 
tion circuit 9 continues to produce a cleaning instruc 
tion signal for a predetermined time interval upon re 
ceipt of the output signal of judging circuit 4, and 
thereafter gives a cleaning termination instruction to 
cleaning device 11 in a step i which de-actuates the 
cleaning device. Accordingly, cleaning instruction cir 
cuit 9 can also be actuated by the output signal of timer 
circuit 10 as shown by broken lines in FIG. 2. 
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4 
As soon as the output signal of timer circuit 10 is re 

moved, copy sheet marker logic circuit 12 is actuated 
to supply an output signal to copy sheet feed circuit 6. 
This causes a copy sheet feed instruction to be given, 
in a step], from copy sheet feed circuit 6 to copy sheet 
feed solenoid 7, so that the latter is energized in a step 
k to cause copy sheets to be fed from the copy sheet 
feed device to the blanket cylinder. The copy sheets fed 
in this way for cleaning purposes are placed on a stack 
of printed copy sheets after being used to clean the 
blanket cylinder. 

In a step I, a pulse is supplied from pulse generator 
2 to a copy sheet marker checking circuit 14 through 
another AND circuit 13 each time one of the copy 
sheets is fed for cleaning purposes as aforementioned. 
( In case there is an error in feeding the copy sheets, no 
pulses are produced by the pulse generator.) The pulse, 
which is considered to be a copy sheet feed termination 
pulse, is supplied to copy sheet marker checking circuit 
14 which supplies an output signal to copy sheet 
marker logic control circuit 12, the latter standing by 
when it does not receive this signal till copy sheets are 
fed and giving a copy sheet marker feed termination in 
struction to copy sheet feed instruction circuit 6 in a 
step m upon receipt of this signal, so that circuit 6 pro 
duces a copy sheet feed termination instruction. 
Thus, in a step n, copy sheet solenoid 17 is deener 

gized to terminate the copy sheet feed. Copy sheet 
marker logic control circuit 12 continuously supplies 
an output signal to AND circuit 13 to keep the latter 
open from the time cleaning is ?nished till the time 
copy sheet feed is terminated. It is to be understood 
that copy sheet marker checking circuit 14 is not essen 
tial and may be provided only if its provision is deemed 
necessary. In other words, the output of AND circuit 
13 may be supplied direct to copy sheet marker logic 
control circuit 12. 
The copy sheet distinguishing device according to 

this invention will now be described in concrete form 
with reference to FIG. 3 to FIG. 16. As shown in FIG. 
3 and FIG. 4a, the master cylinder 110, blanket cylin 
der 111 and impression cylinder 112 which are of the 
same diameter are driven, through a gearing and from 
an electric motor, in the directions of arrows at the 
same rate as the motor is actuated upon operation of 
a main switch (not shown). When they start rotating, 
master cylinder 110, blanket cylinder 111 and impres 
sion cylinder 112 are spaced apart from one another. 
Operation of the main switch also causes an ink ductor 
roller 21 to reciprocate between an ink fountain roller 
22 and an oscillator roller 23 so as to transfer ink 25 in 
an ink fountain 24 to oscillator roller 23 through ink 
fountain roller 22 and transfer roller 21. At the same 
time, a water ductor roller 26 is periodically brought 
into and out of engagement with oscillator roller 23 so 
as to supply water 28 in a water tank 27 to oscillator 
roller 23 through an immersion roller 29 and water 
ductor roller 26. The supply of ink and the supply of 
water are successively delivered to oscillator roller 23 
through rollers 22, 21, 29 and 26. Oscillator roller 23 
is adapted to supply a mixture of ink and water to ink 
ing rollers 30 and 31 forming ink. Parts 21 to 31 consti 
tute an inking device 32 as is well known. 

If a start switch 33 shown in FIG. 4a is turned on, a 
master plate mounting relay RAl, which is connected 
to a direct current source El through start switch 33, 
a normally closed contact RA2-b of a relay RA2 shown 
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in FIG. 5 and a normally closed contact RY-b ofa relay 
RY shown in FIG. 5 in series with one another, will be 
actuated to close normally open contacts RAl-al and 
RA1-a2 thereof. Since normally open contact RAl-al 
is connected to shunt with start switch 33, relay RAl 
is self~held. Actuation of relay RAl causes a master 
plate feed roller to be driven for rotation, so that an up 
permost master plate of a stack of master plates 36 
piled on a master plate feed tray 35 is supplied to mas 
ter cylinder 110 to be mounted thereon. 
The uppermost master plate is supplied to master cyl 

inder 110 while being guided by guide plates 37 and 38 
and has its leading end portion gripped by grip claws 39 
attached to master cylinder 110 whereby the master 
plate is mounted on the master cylinder. When the 
master plate is guided by guide plates 37 and 38, a 
switch 40 has its movable contact pressed by the master 
plate so that switch 40 is closed. Switch 40 is connected 
to direct current source E1 through an etching relay 
RA3, a normally closed contact RA4~b1 of an inking 
relay RA4 and the normally closed contact RY-b of 
relay RY in series with one another, so that closing of 
switch 44 actuates etching relay RA3. 
Upon actuation of etching relay RA3, its normally 

open contact RA3-a1 which is connected in shunt with 
start switch 40 is closed, so that relay RA3 is self-held. 
Actuation of etching relay RA3 energizes a solenoid 41 
having a movable shaft which is connected through a 
spring 42 to an end portion of a lever 43. Lever 43 
which supports an immersion roller 44, a ductor roller 
45 and an etching roller 46 in contact with one another 
is normally urged by the biasing force of a spring 47 
connected between lever 43 and a ?xed part to pivot 
to a position in which it is in contact with a stopper 48 
to move etching roller 46 away from master cylinder 
110. 
Upon energization of solenoid 41, lever 43 is pivoted 

counter clockwise in FIG. 3 to bring etching roller 46 
into engagement with the master plate mounted on 
master cylinder 110, and rollers 44 to 46 are rotated to 
supply an etching solution 50 in an etching solution 
tank 49 to the master plate on master cylinder 110 to 
perform an etching operation. Parts 41 to 50 constitute 
an etching device 51 as is well known. 
On the other hand, a resistor R1 and a capacitor C1 

are connected in series with direct current source El 
through the normally closed contact RY-b of relay RY 
as shown in FIG. 4 while a normally closed contact RA 
3-b2 of relay RA3 is connected in shunt with capacitor 
C1. Connected to the junction between capacitor C1 
and resistor R1 is a cathode of a constant voltage diode 
ZDl whose anode is connected to a base of an NPN 
type transistor TRl whose collector is connected to a 
positive terminal of direct current source E1 through a 
resistor R2 and the normally closed contact RY-b of 
relay RY in series with one another, and whose emitter 
is connected to a base of another NPN type transistor 
TR2. An emitter of transistor TR2 is connected to a 
negative terminal of direct current source E1, and a 
collector thereof is connected to the positive terminal 
of direct source E1 through an inking relay RA4 and 
the normally closed contact RY-b of relay RY in series 
with one another and at the same time to the negative 
terminal of direct current source E1 through a nor 
mally open contact RA4-a1 of inking relay RA4. 
Thus, when etching relay RA3 is not actuated, capac 

itor Cl is short-circuited through a normally closed 
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6 
contact EA3-b2 of relay RA3. However, when actua 
tion of etching relay RA3 opens its normally closed 
contact RA3-b2, capacitor C1 is charged from direct 
current source El through resistor R1. The charge of 
capacitor C1 reaches a predetermined level after lapse 
ofa predetermined time interval following actuation of 
etching relay RA3 and ?res constant voltage diode 
ZDl, thereby turning on transistor TRl and hence 
transistor TR2 to actuate inking relay RA4. 
Actuation of inking relay RA4 results in its normally 

closed contact RA4-bl being closed, so that relay RA4 
is self-held. At the same time, its normally closed 
contact RA4-bl is opened to de-actuate etching relay 
RA3, so that etching device 51 is rendered inoperative. 
Actuation of inking relay RA4 further renders inking 
device 32 operative, so that inking rollers 30 and 31 are 
brought into engagement with the master plate 
mounted on master cylinder 110 to deliver a supply of 
formed ink to the master plate. 
A resistor R2 and a capacitor C2 are connected to 

direct current source E1 threough the normally closed 
contact RY-b of relay RY in series with one another . 
while a normally closed contact RA4-b2 of inking relay 
RA4 is connected in shunt with capacitor C2. Con 
nected to the junction between resistor R2 and capaci 
tor C2 is an anode of a constant voltage diode ZD2 
whose anode is connected to a base of another NPN 
type transistor TR3 whose collector is connected to the 
positive terminal of direct current source El through a 
resistor R3 and the normally closed contact RY-b of 
relay RY in series with one another, and whose emitter 
is connected to a base of a transistor TR4. An emitter 
of transistor TR4 is connected to the positive terminal 
of direct current source El through the nomrally open 
contact RAl-a2 of relay RAl, a relay RAS and the 
normally closed contact RY-b of relay RY in series 
with one another. 

Thus, when inking relay RA4 is de-actuated, capaci 
tor C2 is short-circuited through the normally closed 
contact RA4-b2 or relay R04. However, when inking 
relay RA4 is actuated, its normally closed contact RA 
4-b2 is opened so as to charge capacitor C2 from direct 
current source E1 through resistor R2. The charge of 
capacitor C2 reaches a predetermined level after lapse 
of a predetermined time interval following actuation of 
inking relay RA4 and ?res constant voltage diode ZD2, 
thereby turning on transistor TR3 and hence transistor 
TR4 to actuate a relay RA5. Relay RAS is thus actu 
ated at the time when preliminary inking of the master 
plate or preliminary supply of ink thereto is ?nished, so 
that its normally open contact RAS-al shown in FIG. 
5 is closed. 

In FIG. 5, normally open contact RA5-a1 is shown 
as being connected between a positive direct current 
source E2 and one input terminal of an OR circuit 
ORl. Thus, when normally open contact RAS-al is 
closed, an output signal is produced by OR circuit 
ORl. On the other hand, a subtraction counter 52 
which is set at a desired number of copy sheets to be 
printed from the master plate mounted on the master 
cylinder before preliminary inking is ?nished may be of 
any known type, such as the one which is manually op 
erable. 
The potential of the output of subtraction counter 52 

is low when it is set, and this low potential is converted 
into a high potential by a NOT circuit NOTl and sup 
plied to an AND circuit ANDl to keep the latter open. 
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Accordingly, the output signal of an OR circuit 0R1 is 
passed through AND circuit AND1, differentiated by 
a differentiation circuit D1 which is of a known type 
comprising a resistor R4 and a capacitor C3, and sup 
plied to a setting input terminal S of a ?ip-?op FFl to 
set the flip~flop. 
As shown in FIG. 3 and FIG. 6, a pulse generator 

PGl comprises a sector 53 connected to master cylin 
der 110 and disposed outwardly of a side plate 101 to 
which master cylinder 110, blanket cylinder 111 and 
impression cylinder 112 are connected through shafts. 
A light source or lamp 54 and a photoelectric trans 
ducer element 55 are supported by a supporter 56 
while they are disposed opposite each other with re 
spect to a portion of a path of movement of sector 53. 
Photoelectric transducer element 55 may be a cad 
mium sul?de element, phototransistor, photodiode, 
photoelectric tube or solar battery. The light incident 
on photoelectric transducer element 55 from lamp 54 
is interrupted by sector 53 and the resistance value of 
the element increases for a predetermined time interval 
as master cylinder 110 makes one complete revolution. 
As shown in FIG. 4b, photoelectric transducer element 
55 is connected through a resistor R5 between a posi 
tive direct current source E3 and ground. The junction 
between photoelectric transducer element 55 and resis 
tor R5 is connected to a base of an NPN type transistor 
TRS whose emitter is grounded. A collector of transis 
tor TRS is connected through a resistor R6 to positive 
direct current source E3 and has an output terminal 57. 
Thus, transistor TRS is turned on when the light from 
lamp 54 is incident on photoelectric lamp 55 and the 
resistance value of the latter is low and turned off when 
the light from lamp 54 is prevented by sector 53 from 
being incident on element 55 and the resistance value 
of the latter is high. As a result, one pulse is produced 
and taken out through output terminal 57 each time 
sector 53 makes one complete revolution together with 
master cylinder 110. This provides a count of each res 
olution of three cylinders. 

Pulse generator PG2 comprises a hook member 155 
which is coupled to a pressing mechanism adapted to 
bring impression cylinder 112 into pressing engage 
ment with blanket cylinder 111 when a copy sheet 116 
is fed between the two cylinders or when a copy sheet 
feed operation is performed. The pressing mechanism 
will be subsequently described in detail with reference 
to FIG. 7 to FIG. 16. 
Hook. member 155 is released from locking engage 

ment with a follower arm 160 by the pressing mecha 
nism when a copy sheet feed operation is performed, 
arm 160 being supported by a shaft 161 connected to 
side plate 101 for pivotal motion with a light intercept 
ing plate 165 as a unit and having a roller 181 con 
nected thereto. Disposed outwardly of side plate 101 is 
a cam 1811 which is connected to blanket cylinder 111. 
A light source or lamp 166 and a photoelectric trans 
ducer element 58 inside window 59 are disposed oppo 
site each other with respect to a portion of a path of 
movement of light intercepting plate 165 as shown in 
FIG. 3, lamp 166 and element 58 being supported by 
side plate 101. Thus, when no copy sheet 116 is fed be 
tween blanket cylinder 111 and impression cylinder 
1 12 or when no copy sheet 116 is fed in spite of the fact 
that a copy sheet feed instruction has been given, fol 
lower arm 160 is locked by hook member 155, so that 
even if rotation of blanket cylinder 111 causes cam 180 
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8 
to press against roller 181, follower arm 160 and light 
intercepting plate 165 move slightly and are restored to 
their original positions so as to permit the light from 
lamp 166 to be prevented by light intercepting plate 
165 from being incident on photoelectric transducer 
element 58. 
When copy sheet 116 is fed between blanket cylinder 

111 and impression cylinder 112, follower arm 160 is 
released from locking engagement with hook member 
155. This permits light intercepting plate 165 to be piv 
oted counter clockwise by the biasing force of a spring 
through a connecting rod 167, so that the light from 
lamp 166 is incident on photoelectric transducer ele 
ment 58. Each time blanket cylinder 111 makes one 
complete revolution a major diameter portion of cam 
1811 presses against roller 181 to cause follower arm 
160 and light intercepting plate 165 to move in pivotal 
motion to intercept the light from lamp 166. Stated dif 
ferently, the light from lamp 166 is incident on photoe 
lectric transducer element 58 each time copy sheet 116 
is fed between blanket cylinder 111 and impression cyl 
inder 112. 
Photoelectric transducer element 58 which may be a 

cadmium sul?de element, phototransistor, photodiode, 
solar battery or photoelectric tube, is connected be 
tween ground and a positive direct current source E4 
through a resistor R7 as shown in FIG. 4c. Connected 
to the junction between photoelectric transducer ele 
ment 58 and resistor R7 is a base of an NPN type tran 
sistor TR6 whose emitter is grounded. A collector of 
transistor TR6 is connected through a resistor R8 to 
positive direct current source E4 and has an output ter 
minal 64). Thus, transistor TR6 is turned on when light 
is incident on photoelectric transducer element 58 and 
a pulse is taken out through the output terminal 60 of 
transistor TR6 each time feeding of copy sheet 116 be 
tween blanket cylinder 111 and impression cylinder 
112 is ?nished. Sector 53 and cam 180 are constructed 
and arranged such that the pulse thus produced by 
pulse generator PG2 is of smaller width than the pulse 
produced by pulse generator PGlI as aforementioned 
and the two pulses overlap each other when a copy 
sheet feed operation is performed. 
Known means is provided (not shown) for bringing 

master cylinder 110 and blanket cylinder 111 into en 
gagement with each other from the time when etching 
is ?nished but preliminary inking is not ?nished to the 
time when duplication of a predetermined number of 
copy sheets from the master plate on the master cylin 
der is ?nished but cleaning is not begun yet as shown 
in FIG. 3. Thus, an ink image of the master plate 
mounted on master cylinder 110‘is formed on blanket 
cylinder 111. Blanket cylinder 111 and impression cyl 
inder 112 are brought into pressing engagement with 
each other by the aforementioned pressing mechanism 
during the time copy sheet 116 is fed between them. 

In FIG. 5, ?ip-?op FF1 is set when preliminary inking 
is ?nished. Accordingly, an output signal is produced 
through an output terminal Q of ?ip-?op FFl and sup 
plied through an OR circuit 0R2 to both a set input ter 
minal S of a ?ip-?op FF2 and an AND circuit AND2, 
so that ?ip-?op FF2 is set. As a result, an output signal 
is produced through an output terminal Q of ?ip-?op 
FF2 an supplied through a NOT circuit NOT2 to a copy 
sheet feed solenoid S1. Since solenoid S1 is connected 
between a positive direct current source E5 and NOT 
circuit NOT2, it is energized when ?ip-?op F F2 is‘ set. 
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Energization of solenoid S1 causes a copy sheet feed 
roller 61 to rotate and feed an uppermost copy sheet of 
a stack of copy sheets piled on a copy sheet feed tray 
115 between blanket cylinder 111 and impression cyl 
inder 112. 
The copy sheet fed in this way is guided by guide 

plates 62 and 63 to move along a path between blanket 
cylinder 111 and impression cylinder 112. While the 
copy sheet is disposed between the two cylinders, the 
ink image of the master plate formed on blanket cylin 
der 111 is transferred to it so that it is converted into 
a printed copy sheet 64 which is removed from impres~ 
sion cylinder 112 by strip claws 65 and piled on a 
printed copy sheet tray 117. 
Each time a copy sheet is fed between the two cylin 

ders 111 and 112 a pulse is produced by pulse genera 
tor PGl. Each time blanket cylinder 111 makes one 
complete revolution a pulse is produced by pulse gen 
erator PG2. These pulses are supplied to AND circuit 
AND2, so that pulses are transmitted from AND circuit 
AND2 to subtraction counter 52 to subtract one from 
the number set each time a pulse is supplied to the lat 
ter. 

Thus, one is subtracted from the number set by sub 
traction counter 52 each time one copy sheet is dupli 
cated from the master plate mounted on master cylin 
der 110. Copy sheet feed solenoid S1 permits one copy 
sheet after another to be fed since a copy sheet feed in 
struction is given to the solenoid while ?ip-?op FF2 re 
mains set. On the other hand, if the copy sheet feed de 
vice comprising solenoid S1 and copy sheet feed roller 
61 is not actuated upon receipt of a copy sheet feed in 
struction, then production of pulses by pulse generator 
PG] is stopped. This results in no subtraction being ef 
fected by subtraction counter 52 because no pulses are 
transmitted from pulse generator PG2 to counter 52 
through AND circuit AND2. Production of no pulses 
by pulse generator PGl results in no output signal of 
AND circuit AND2 being supplied to a NOT circuit 
NOT3, so that output signals of NOT circuit NOT3 and 
?ip-flop FFl are supplied to AND circuit AND3. Thus, 
the pulse from pulse generator PG2 is taken out 
through an AND circuit AND3. 
The pulse produced by pulse generator PG2 is sup 

plied through an OR circuit 0R3 to a clear input termi 
nal C of ?ip-?op FFl and through an OR circuit 0R4 
to a clear input terminal C of ?ip-?op FFZ whereby 
?ip-flops FFl and FF2 are cleared. As a result, the out 
put of ?ip-?op FF2 is reduced in potential and the out 
put of NOT circuit NOT2 is increased in potential so 
that copy sheet feed solenoid S1 is de-energized and 
feed of copy sheets is stopped. 
However, pulses from AND circuit AND3 are sup 

plied to a timer T1 which is adapted to operate for a 
predetermined small interval of time after it has re 
ceived a supply of pulses. Timer T1 may, for example, 
be a monostable multivibrator. The output of timer T1 
is supplied to relay RA2 through a NOT circuit NOT4, 
so that relay RA2 is actuated and its normally closed 
contact RA2-b is opened while relay RAl is de 
actuated and its normally open contact RAS-al is 
opened. 
Upon lapse of the predetermined small time interval 

following the occurrence of misoperation of the copy 
sheet feed device, timer T1 ceases to produce an out 
put signal and relay RA2 is de-actuated while relays 
RAl and RAS are actuated with a normally open cir 
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10 
cuit RAS-al being closed. Thus, AND circuit ANDl 
produces an output signal which is differentiated by dif 
ferentiation circuit D1 so as to set ?ip-?op FFl by its 
rise pulse. As a result, ?ip-?op FFZ is set and copy 
sheet feed solenoid S1 is energized as aforementioned 
whereby feed of copy sheets is started again. 
When a predetermined number of copy sheets have 

been printed from the master plate mounted on master 
cylinder 110 or when a number at which subtraction 
counter 52 is originally set becomes Zero as a result of 
subtraction and counter 52 is cleared, the potential of 
the output of counter 52 is increased. This turns off 
AND circuit AND2 while the output of subtraction 
counter 52 is differentiated by a known differentiation 
circuit D2 comprising a resistor R9 and a capacitor C4. 
A rise pulse of differentation circuit D2 is supplied to 
both a timer T2 and the clear input terminal C of flip 
?op FF2 through OR circuit 0R4. Timer T2 which op 
erates for a predetermined time interval when a pulse 
is supplied to it may, for example, be a monostable mul 
tivibrator. The time interval during which it operates is 
set in accord with the cleaning time. 
The output of timer T2 is supplied to a cleaning sole~ 

noid S2 after having its potential lowered by a NOT cir 
cuit NOT5. This energizes solenoid S2 and renders a 
cleaning device 66 shown in FIG. 3 operative. Cleaning 
device 66 comprises a lever 67 supported by a shaft 
connected to side plate 101 and adapted to be urged by 
the biasing force of a spring 68 to move toward its ?xed 
end side to a position in which it abuts against a stopper 
69 when solenoid S2 is de~energized. Device 66 also 
comprises a support plate 70 supported by a shaft con~ 
nected to side plate 101 and adapted to be urged by the 
biasing force of a spring 71 to move to a position in 
which a pin 72 provided on support plate 70 is brought 
into abutting engagement with lever 67 when solenoid 
S2 is de-energized. Thus, a cleaning roller 73 supported 
by support plate 70 is moved away from blanket cylin 
der 111. 
Upon energization of solenoid S2, lever 67 is moved 

in a direction opposite to the aforementioned direction 
by a movable shaft of solenoid S2 through a spring 74, 
with a result that support plate 70 is actuated to bring 
cleaning roller 76 into engagement with blanket cylin 
der 111. Thus, a cleaning solution 77 contained in a 
cleaning solution tank 76 is supplied to blanket cylin 
der 111 through an immersion roller 75 and cleaning 
roller 73 which are supported by support plate 70 while 
being maintained in pressing engagement with each 
other. Thus, the ink image formed in blanket cylinder 
111 is removed by cleaning. 

If timer T2 is actuated, then the output of NOT gate 
NOTS has its potential reduced and differentiated by a 
differentiation circuit D3 comprising a capacitor C5 
and a resistor R10. A rise pulse of differentiation cir 
cuit D3 sets a ?ip-flop F173. On the other hand, since 
the output subtraction counter 52 is supplied to the 
clear input terminal C of flip-?op FFl through OR cir 
cuit 0R3, ?ip-?op FFl is cleared when subtraction 
counter 52 is cleared. 

If ?ip-flop FF3 is set, then its output is supplied to 
gether with the output of subtraction counter 52 to an 
AND circuit AND4 which products an output signal 
which is supplied through OR circuit 0R2 to the set 
input terminal of ?ip-?op FF2, so that ?ip-?op FF2 is 
set. This energizes solenoid S1 as aforementioned so 
that a copy sheet is fed and moves through the path be 
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tween blanket cylinder 111 and impression cylinder 
112. Copy sheets fed in this way perform the function 
of cleaning blanket cylinder 111 and impression cylin 
der 112, with a result that cleaning solution and ink ad 
here to the entire surfaces of copy sheers before the 
sheets are piled on a stack of printed copy sheets 64 on 
printed copy sheet tray 117. Adhesion of cleaning solu 
tion and ink to these copy sheets enables them to serve 
as copy sheet markers because they are readily discern 
ible when the operator looks sideways at one side of the 
stack of printed copy sheets piled on the printed copy 
sheet tray. 
Cleaning solution 77 need not be a colored solution 

which colors copy sheets to a degree such that they can 
be distinguished from ordinary printed copy sheets. An 
ordinary cleaning solution generally used in the trade 
will color copy sheets when mixed with ink so that the 
copy sheets used for cleaning can be readily distin 
guished from ordinary printed copy sheets. 
On the other hand, the output of ?ip-?op FF3 is sup 

plied together with the output pulses of pulse genera 
tors PGl and PG2 to an AND circuit ANDS which pro 
duces a pulse each time a copy sheet is fed when clean 
ing is carried out. This pulse is supplied to a counter 78 
which counts the number of copy sheets intended to 
serve as copy sheet markers. 

Counter 78 may, for example, be a ring counter 
which produces an output signal when a predetermined 
number set for copy sheets intended to serve as mark 
ers after being used for cleaning is counted. Thus, when 
a predetermined number of cleaning copy sheets are 
piled on the stack of printed copy sheets 64, counter 78 
produces an output signal which is differentiated by a 
differentiation circuit D4. Differentiation circuit D4 
produces an output signal which is supplied to a clear 
input terminal C of ?ip-?op FF3 to clear the same and 
at the same time to a clear input terminal C of ?ip-?op 
FF2 through OR‘ circuit 0R4 to clear ?ip-?op FF2. 
This de-energizes solenoid S1, thereby stopping copy 
sheet feed. 
On the other hand, timer T2 is de-actuated before 

copy sheet feed is stopped and solenoid S2 is de 
energized, thereby stopping cleaning. The output of 
differentiation circuit D4 actuates a timer T3 for a 
small time interval, with an output signal of the latter 
being supplied to relay RY through a NOT circuit 
NOT6. This actuates relay RY and opens its normally 
closed contact RY-b, so that relays RA4 and RAS are 
de-actuated. 

It start switch 33 is turned on following de-actuation 
of timer T3, the uppermost master plate of the stack of 
master plates on master plate feed tray 35 will be 
mounted on master cylinder 110 in the same manner as 
aforementioned for printing a predetermined number 
of copy sheets at which counter 52 is set. When misop 
eration of the copy sheet feed device occurs, depres 
sion of a switch 79 sets flip-?op FFl so as to carry out 
copy sheet feed as aforementioned because switch 79 
is connected between positive direct current source E2 
and OR circuit 0R1 through a resistor R11, in case the 
aforementioned device for restarting copy sheet feed 
fails to operate. 
The relation between the parts shown in FIG. 2 and 

those shown in FIG. 5 will now be explained. Pulse gen 
erator 2 in FIG. 2 corresponds to pulse generator PGl 
in FIG. 5. AND circuit 3 to AND circuit ANDl, 
counter 1 to subtraction circuit 52, and judging circuit 
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4 to differentiation circuit D2. Timer circuit 10 in FIG. 
2 corresponds to timer T2 in FIG. 5, and copy sheet 
feed solenoid 7 to solenoid S1. AND circuit 13 in FIG. 
2 corresponds to AND circuit ANDS in FIG. 5, clean 
ing operation device 11 to solenoid S2, and copy sheet 
feed logic control circuit 5 to a circuit comprising ?ip 
?op FFl, differentiation circuit D1, AND circuit 
ANDl, OR circuit CR1 and relay RAS in FIG. 5. Copy 
sheet marker logic control circuit 12 in FIG. 2 corre 
sponds to a circuit comprising ?ip-?op FF3, differenti 
ation circuit D3 and AND circuit AND4 in FIG. 5 while 
copy sheet feed instruction circuit 6 in the former cor 
responds to a circuit comprising ?ip-?op F F2 and OR 
circuit OR2 and 0R4 in the latter. Copy sheet feed 
checking circuit 8 in FIG. 2 corresponds to a circuit 
comprising pulse generator PG2, NOt circuit NOT3, 
AND circuit AND3, Timer T1, NOT circuit NOT4 and 
relay RA2 in FIG. 5. It should be understood that some 
parts appearing in FIG. 2 are omitted, some parts are 
added and some parts appear in FIG. 5. 
The mechanism for bringing blanket cylinder 111 

and impression cylinder 112 into pressing engagement 
with each other will now be described with reference 
to FIG. 7 to FIG. 16. 
FIG. 7 in which impression cylinder 112 is shown in 

a plan view further shows a follower plate 119 adjacent 
a right end of the cylinder, the plate 119 being pivotally 
supported as shown in FIG. 14 by a shaft 120 and sup 
ports a roller 121 adapted to cooperate with a cam 122 
secured to an inner side of a right side plate 133 of the 
machine. Follower plate 119 has secured to its inner 
end a pin 123 which is loosely received in a slot 125 
formed in a pivotal plate 124 secured to an outer end 
of a shaft 126 rotatably supported by opposite end 
plates of impression cylinder 112. 
Secured to shaft 126 are sheet grip claws 127 which 

are urged by the biasing force of a compression spring 
128 acting on pivotal plate 124 to be maintained in 
pressing engagement with a planar surface 129a of a 
marginal portion of a cutout 129 shown in FIG. 7. In 
FIG. 14, roller 121 is shown as riding on a major diame 
ter portion of cam 122 and follower plate 119 is shown 
as having pivoted clockwise about shaft 120 to move 
pivotal plate 124 counter clockwise against the biasing 
force of spring 128, so that grip pawls 127 are in open 
positions. 
Rotatably supported by the end plates of impression 

cylinder 1 12 as shaft 126 is another shaft 130 which has 
secured to its outer end a follower arm 131 supporting 
at its forward end portion a roller 132 which is adapted 
to cooperate with another cam 134 secured to an inner 
side of right side plate 133 shown in FIG. 7 and dis 
posed outwardly of cam 122. Roller 132 is urged by the 
biasing force of a compression spring 135 mounted be 
tween follower arm 131 and a pin on impression cylin 
der 112 to be maintained in pressing engagement with 
cam 134. 

Mounted on shaft 130 in side-by-side relationship are 
sheet push-out claws 136 which are disposed alter 
nately with sheet grip claws 127 as shown in FIG. 7. 
Push-out claws 136 each have a forward end portion 
which is bent inwardly toward the periphery of impres 
sion cylinder 112 with a front end 136a being fitted in 
a recess 137 formed in planar surface 129a. 
Secured to an upper surface of each grip claw 127 is 

a small thickness plate 138 having a bent forward end 
portion 138a which extends inwardly through an open 
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ing 139 formed in each grip claw 127. Bent forward 
portions 138a serve as stoppers against which a leading 
end edge of each copy sheet fed to be gripped by grip 
claws 127 abuts. 

In FIG. 9, an eccentric shaft 140a is shown as being 
connected integrally to one end surface of a shaft 140 
supporting impression cylinder 112 and journalled by 
a bearing secured to side plate 101. A follower plate 
141 is ?rmly secured to a base of eccentric shaft 140a 
while a drive plate 142 is loosely mounted on an outer 
end of eccentric shaft 140a. A compression spring 145 
of relatively high resilience is mounted between a pin 
143 connected to follower plate 141 and a pin 144 con 
nected to drive plate 142, so that the two plates pull 
each other with bent portions 141a and 1420 thereof 
abutting against each other. Drive plate 144 is normally 
urged by the biasing force ofa compression spring 146 
connected at one end to side plate 101 to pivot counter 
clockwise about eccentric shaft 140a. Pivotal move 
ment of drive plate 142 caused by the biasing force of 
spring 146 is restricted by the abutting of a roller 147 
against a ?xed pin 148, roller 147 being connected to 
an arm of follower plate 141. 
A hook lever 49 disposed upwardly rightwardly of 

follower plate 141 is pivotally supported by a shaft 150 
connected to side plate 101 and has at its forward end 
a hook 149a which is adapted to come into locking en 
gagement with a forward bent portion 14212 of drive 
plate 142 extending upwardly therefrom. Hook lever 
149 is normally urged by the biasing force of a spring 
(not shown) of relatively low resilience to pivot 
counter clockwise. . 

An arm 151 is secured to shaft 150 and has a bent 
portion 151a urged by the biasing force ofa spring 152 
to press against hook lever 149. An inner arm 154 hav 
ing a pin 153 connected to its forward end as shown in 
FIG. 13 is secured to an inner end of shaft 150 or an 
end inwardly of side plate 101. Thus, arm 151 and 
inner arm 154 are substantially integral with each 
other. 
Disposed rightwardly of eccentric shaft 140a in FIG. 

9 are the aforementioned hook member 155 and a 
short arm 156 which is arranged inwardly of member 
155 in a superposing relationship, with member 155 
and arm 156 being pivotally supported by a shaft 157. 
A compression spring 158 is mounted between hook 
member 155 and short arm 156 while a spring 159 is 
mounted between short arm 156 and drive plate 142. 
The aforementioned follower arm 160 having a bent 

forward end portion maintained in locking engagement 
with a hook 155a of lock member 155 is pivotally sup 
ported by a shaft 161 which also supports for pivotal 
motion of lever 163 having a roller 162 mounted at its 
forward end, a lower end portion of lever 163 extend 
ing downwardly and disposed on the left side ofa roller 
164 supported by drive plate 142 through a shaft. 
The aforementioned light intercepting plate 165 

extnding leftwardly from shaft 161 is substantially inte 
gral with follower arm 160 and has a forward end por 
tion extending and disposed on the inner side ofa light 
receiving window on the outer side of which is disposed 
the aforementioned lamp 166. The aforementioned 
connecting rod 167 is connected at its upper end to 
light intercepting plate 165 and formed at its lower end 
portion with a slot 171 loosely receiving therein a pin 
170 connected to arm 169. Connecting rod 167 is 
urged to move downwardly by the biasing force of a 
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compression spring 172 secured to side plate 101 at its 
lower end, and a compression spring 174 is mounted 
between pin 170 and a pin 173 connected to connect 
ing rod 167, so that arm 169 is displaced downwardly 
with respect to connecting rod 167. 
Arm 169 is secured to a shaft 175 rotatably sup 

ported by side plate 101 and having an inner arm 176 
secured to an end thereof which extends inwardly of 
side plate 101. Vertical movement of connecting rod 
167 causes movable side plates (not shown) to vibrate 
through arm 169 and inner arm 176 moving in pivotal 
motion so as to help arrange printed copy sheets in a 
stack with the front end edges being disposed in a verti 
cal plane. 
Following initiation of inking, a copy sheet feed in 

struction is automatically given after lapse of a prede 
termined time interval set beforehand by operating an 
inking time adjusting knob (not shown). 
Upon receipt of a copy sheet feed instruction, the ' 

copy sheet feed device starts feeding of copy sheets be 
tween blanket cylinder 111 and impression cylinder 
112. A copy sheet fed in this way has its leading end 
edge thrust between open grip claws 127 shown in FIG. 
14 and the planar surface 129a shown in FIG. 7. Coun 
ter-clockwise rotation of impression cylinder 112 re 
sults in a roller 121 of follower plate 119 being brought 
into engaagement with a minor diameter portion 122a 
of cam 122, and at the same time open claws 127 are 
closed to grip the leading end edge of the copy sheet 
(See FIG. 15). Further counter-clockwise rotation of 
impression cylinder 112 results in the roller 121 being 
brought into engagement with a major diameter por 
tion 12217 of cam 122, and at the same time closed 
claws 127 are opened and release the leading end of the 
copy sheet. The roller 132 of follower arm 131 moves 
from a position in which it is in engagement with a 
major diameter portion 134a of cam 134 to a position 
in which it is in engagement with a minor diameter por 
tion l34b thereof, simultaneously as roller 121 is 
brought into engagement with major diameter portion 
122b as aforesaid. Thus, the released leading end of the 
copy sheet is pushed by push-out claws 136 out of im 
pression cylinder 112 into the printed copy sheet tray. 
The copy sheet gripped at its leading end edge by 

claws 127 has the ink image on blanket cylinder 111 
transferred to it while it moves along the path between 
the two cylinders, so that it is printed from the master 
plate mounted on master cylinder 110. 
The roller 132 which actuates push-out claws 136 

passes through another minor diameter portion 134c 
before coming into engagement with the aforemen 
tioned minor diameter portion 134b thereof. If the _ 
copy sheet is properly gripped by claws 127, then push 
out claws 136 are obstructed by the underside of the 
leading end portion of the copy sheet whereby roller 
132 is kept from being brought into engagement with 
minor diameter portion 1346‘. However, when the copy 
sheet is not properly gripped, push-out claws 136 are 
free to move so that roller 132 is brought into engage 
ment with minor diameter portion 1430 as shown in 
FIG. 16. 
As shown in FIG. 16, an operation arm 177 is secured 

to an end of shaft 130 opposite to the end thereof to 
which follower arm 131 having roller 132 is secured. 
Operation arm 177 is adapted to pivot outwardly of im 
pression cylinder 112 as shown in FIG. 16 when roller 
132 is brought into engagement with minor diameter 
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portion 134C or the copy sheet is not gripped by claws 
127, so as to push the pin 153 of inner arm 154 out 
wardly. If pin 153 is pushed outwardly, then arm 151 
which is substantially integral with inner arm 153 and 
disposed outwardly of side plate 101 pivots clockwise 
in FIG. 9. This causes hook member 149, which is con 
nected to arm 151 through spring 152, to pivot in the 
same direction as arm 151. 

Immediately before the leading end portion of the 
copy sheet gripped by claws 127 is introduced into its 
path between blanket cylinder 111 and impression cyl~ 
inder 112, a major diameter portion 178a of a cam 178 
adapted to rotate with impression cylinder 112 as a unit 
pushes roller 162 outwardly and causes lever 163 to 
pivot counter clockwise about shaft 161 as shown in 
FIG. 10. The lower end of lever 163 pushes roller 164 
to thereby cause drive plate 142 to pivot clockwise 
about eccentric shaft 140a. Drive plate 142 thus moved 
in pivotal motion has its upper bent portion 142]; 
engaged by the hook 149a of hook lever 149 to be 
locked in a position shown in FIG. 10. When drive plate 
142 pivots clockwise, follower plate 141 is pulled by 
the biasing force of spring 145 to pivot in the same di 
rection, so that the eccentric shaft 140a to which fol 

' lower plate 141 is secured simultaneously rotates and 
causes shaft 140 to rotate in the same direction, 
thereby bringing impression cylinder 112 into pressing 
engagement with blanket cylinder 111 while the copy 
sheet is held between the two cylinders. 

In case the copy sheet is not gripped by grip claws 
127, the bent portion 142}; of drive plate 142 is not en 
gaged by the hook 149a of hook lever 149, because 
hook lever 149 is pulled by arm 151 to pivot clockwise 
as aforementioned. That is, while pin 153 is maintained 
in its outer position by a forward end edge 177a of 
operation arm 177, drive plate 142 is caused to move 
in one reciprocating motion by the major diameter por 
tion 1780 of cam 178. 
The degree at which impression cylinder 112 bears 

against blanket cylinder 111 may vary depending on 
the amount of rotation of shaft 140 with respect to ec 
centric shaft 140a. In order to properly restrict the 
angle of clockwise pivotal movement of follower arm 
141 secured to shaft 140, a pressing force adjusting 
cam 179 is mounted on side plate 101 as shown in FIG. 
9. Cam 179 can have its rotation adjusted from outside 
the printing machine. By bringing roller 147 into abut 
ting engagement with the periphery of cam 179, it is 
possible to adjust the angle of pivotal movement of fol 
lower arm 141 or the pressing force with which the im 
pression cylinder bears against the blanket cylinder de 
pending on the type of copy sheets handled and other 
circumstances. 
The aforementioned cam 180 is shown in FIG. 9 as 

being arranged outwardly of cam 178. If cam 180 ro 
tates clockwise with blanket cylinder 111, then a major 
diameter portion 180a thereof pushes slightly down 
wardly the forementioned roller 181 connected to fol 
lower arm 160 to loosen the locking engagement of fol 
lower arm 160 with lock member 155. However, fol 
lower arm 160 is not released from looking engagement 
with lock member 155 at this time because the latter is 
under the in?uence of spring 159, but follower arm 160 
only moves slightly in pivotal motion each time the 
major diamete portion 180a of cam 180 is brought into 
abutting engagement with roller 181. 
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If drive plate 142 moves in pivotal motion into a posi 

tion shown in FIG. 10, plate 142 moves at a side edge 
142C thereof a pin 183 connected to arm 156. This 
causes arm 156 to pivot about shaft 157 whereby spring 
158 is charged and hook member 155 is urged by the 
biasing force of spring 158 to pivot clockwise about 
shaft 157. If roller 181 is pushed downwardly by the 
major diameter portion 1800 of cam 180 while spring 
158 is charged as aforesaid, then hook member 155 is 
pulled by the biasing force of spring 158 to pivot clock 
wise about shaft 157, thereby releasing follower arm 
160 from locking engagement with hook member 155. 
Thereafter, if the major diameter portion 180a of cam 
180 passes by roller 181, then follower arm 160 is 
urged by the biasing force of compression spring 172 
to pivot counter clockwise about shaft 161. This causes 
light intercepting plate 165 to move downwardly rela 
tive to the light receiving window 59, so that the photo 
electric transducer element 58 shown in FIG. 4c is ac 
tuated to produce a pulse. 
Follower arm 160 is permitted to pivot only when 

drive plate 142 is in locking engagement with lock lever 
149 of a copy sheet is gripped by the grip pawls on the 
impression cylinder. Follower arm 160 makes one re 
ciprocating motion and a pulse is produced each time 
cam 180 makes one complete revolution while drive 
plate 142 is locked. The number of pulses produced in 
this way agress completely with the number of copy 
sheets to be printed from the master plate mounted on 
the master cylinder. Pivotal movement of light inter 
cepting plate 165 causes the aforementioned movable 
side plates to vibrate through connecting rod 167, arms 
169, 175 and ajogger mechanism (not shown) whereby 
the front end edges of printed copy sheets piled in a 
stack can be arranged in a vertical plane. 
The aforementioned pulse generator PGl may be 

provided with a switch for detecting feed of copy sheets 
to control the output of the direct current source in ad 
dition to switch 40 for detecting feed of a master plate. 
The device for producing pulses by means of a direct 
current source and a switch is known. 
Each of the timers T1 to T3 may be a known time 

constant circuit comprising a resistor and a capacitor. 
Subtraction counter 52 may consist of an ordinary 
counter and another counter which is set at a predeter 
mined number of copy sheets to be printed from one 
master plate, with a comparator circuit being provided 
to detect coinciding of the levels of the two counters 
and resetting the former counter. 
What we claim is: 
1. In a rotary offset printing machine of the type com 

prising: 
a. a master cylinder on which a master plate is 
adapted to be mounted; 

b. a master plate feed device for mounting a master 
plate on the master cylinder; 

0. an etching device for applying an etching solution 
to the master plate mounted on the master cylin 
der; 

d. an inking device for applying ink to the master 
plate mounted on the master cylinder; 

e. a blanket cylinder on which an ink image of the 
master plate mounted on the master cylinder is 
adapted to be formed; 

f. a copy sheet feed device for feeding copy sheets; 
g. an impression cylinder for bringing each of the 
copy sheets fed into pressing engagement with the 



3,779,162 
17 

blanket cylinder to transfer the ink image from the 
blanket cylinder to the copy sheets to print the lat 
ter from the master plate mounted on the master 
cylinder; 

b. means for piling printed copy sheets in a stack on 
a printed copy sheet tray; 

i. a cleaning device for supplying a cleaning solution 
to the blanket cylinder for cleaning the same and 
removing the ink image therefrom each time dupli 
cation of a predetermined number of copy sheets 
from the master plate mounted on the master cylin 
der is completed; and 

j. a start switch adapted to actuate said copy sheet 
feed device; 

the improvement comprising a copy sheet distinguish~ 
ing device comprising: 

k. a ?rst pulse generator for producing a signal pulse 
indicative of the feeding of a copy sheet by said 
copy sheet feed device onto said impression cylin 
der; 

1. a second pulse generator for producing a signal 
pulse indicative of each revolution of said blanket 
cylinder; 

m. a counter circuit for receiving and counting the 
number of pulses produced concurrently by said 
pulse generators and for producing an output signal 
when a predetermined number of pulses are 
counted; 

n. a judging circuit for receiving the output signal 
from said counter circuit indicating when a prede 
termined number of pulses has been counted and 
for producing a plurality of output signals in re 
sponse thereto, one of which signals deactivates 
said copy sheet feed device and one of which sig 
nals activates said cleaning device; 

0. timer means adapted to operate for a predeter 
mined time interval upon receipt of an output sig 
nal from saidjudging circuit and for thereafter pro 
viding a plurality of output signals, one of which 
deactivates said cleaning device; 

p. a copy sheet marker logic control circuit respon 
sive to an output signal from said timer means for 
producing signal pulses for actuating the copy 
sheet feed device to feed a predetermined number 
of additional copy sheets to the impression cylinder 
and the blanket cylinder to clean the latter; 

q. means for then placing the copy sheets used for 
cleaning on the uppermost sheet of the stack of 
printed copy sheets on the printed copy sheet tray 
each time a predetermined number of copy sheets 
have been printed from the master plate mounted 
on the master cylinder whereby the copy sheets 
used for cleaning can serve as printed copy sheet 
markers; and 

. counting means responsive to the signal pulse from 
said second pulse generator and said copy sheet 
marker logic control circuit for deactivating said 
copy sheet feed device after the predetermined 
number of additional copy sheets have been fed to 
the blanket cylinder. 

2. A copy sheet distinguishing device as set forth in 
claim 1 wherein said timer comprises a monostable 
multivibrator. 

3. A copy sheet distinguishing device as set forth in 
claim 1 wherein said timer comprises a time constant 
circuit. 
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4. A copy sheet distinguishing device as set forth in 

claim 1 wherein said ?rst pulse generator comprises " 
means for alternately permitting light from a light 
source to be incident on a photoelectric transducer ele 
ment and intercepting said light by using a light inter 
cepter coupled to means for bringing the impression 
cylinder into pressing engagement with the blanket cyl 
inder each timer a copy sheet is fed so as to provide a 
pulse by varying the resistance of the photoelectric 
transducer element. 

5. A copy sheet distinguishing device as set forth in 
claim 1 wherein said ?rst pulse generator comprises a 
switch actuated by copy sheets fed by the copy sheet 
feed device, and a circuit adapted to produce pulses in 
response to said switch. 

6. A copy sheet distinguishing device as set forth in 
claim 1 wherein said counter circuit comprises means 
adapted to be set at a predetermined number to be 
printed from one master plate and effect subtraction 
each time a pulse is produced by the ?rst pulse genera 
tor. 

7. A copy sheet distinguishing device as set forth in 
claim 1 wherein said copy sheet marker logic control 
circuit comprises a differentiation circuit, a ?ip-flop 
elememt, and an AND circuit. 

8. A copy sheet distinguishing device as set forth in 
claim 1 wherein said counting means comprises an 
AND circuit, a counter, a differentiator circuit and an 
OR circuit. 

9. A copy sheet distinguishing device as set forth in 
claim 1 further comprising a copy sheet feed checking 
circuit including said second pulse generator, two NOT 
circuits, two AND circuits, a timer and a relay. 

10. A copy sheet distinguishing device as set forth in 
claim 1 wherein said second pulse generator comprises 
a photoelectric device and a sector element mounted 
for rotation with said master cylinder and interrupting 
said photoelectric device during a portion of each revo 
lution. 

11. In a rotary offset printing machine having a copy 
sheet feed device which is automatically controlled to 
feed copy sheets between a blanket cylinder and an im 
pression cylinder, wherein the improvement comprises: 

a. a ?rst pulse generator means for producing a signal 
pulse indicative of the feeding of a copy sheet by 
said copy sheet feed device onto said impression 
cylinder; 

b. a second pulse generator means for producing a 
signal pulse indicative of each revolution of said 
blanket cylinder; 

0. a copy sheet feed control means for receiving the 
signal pulses from said ?rst pulse generator means 
and producing a plurality of signal pulses in re 
sponse thereof, one of which pulses activates said 
copy sheet feed device; 

‘ d. ?rst AND gate means for receiving signal pulses 
from said second pulse generator and said copy 
sheet feed control means and producing a signal 
pulse when concurrently received; 

e. counting means repsonsive to the signal pulses 
from said ?rst AND gate means for counting the 
copy sheets fed by said copy sheet feed device; 

f. completion judging means responsive to a signal 
from said counting means for producing a plurality 
of completion signals indicating when a predeter 
mined number of copy sheets has been fed, one of 
which completion signals shuts off said copy sheet 
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feed control means closing said ?rst AND gate 
means and deactivating said copy sheet feed de 
vice; 

g. marker control means responsive to a completion 
signal from said completion judging means for pro 
ducing a plurality of signal pulses, one of which ac 
tivates said copy sheet feed device to feed a prede 
termined number of additional copy sheets to said 
blanket cylinder while said counting means is 
stopped; 
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h. second AND gate means responsive to signal 

pulses from said second pulse generator means and 
said marker control means for producing a signal 
pulse when concurrently received; and 

i. marker counter means responsive to signal pulses 
from said second AND gate means for deactivating 
said copy sheet feed device after the predeter 
mined number of additional copy sheets have been 
fed to the blanket cylinder. 

* >|< * >|< * 


