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Description

Background of the Invention

[0001] The present invention relates to a method of
replacing a plate in a printing press and an apparatus
therefor wherein an old plate which is mounted on the
circumferential surface of a plate cylinder and the two
ends of which are gripped by plate lockup devices is re-
placed with a new plate prepared outside the plate re-
placing apparatus.
[0002] A gap is formed along the entire length in the
outer circumference of each plate cylinder in a printing
press. A plate lockup apparatus consisting of a leading-
side lockup device for gripping the leading edge of the
plate and a trailing-side lockup device for gripping the
trailing edge of the plate is fixed on the bottom surface
of the gap to extend in the axial direction of the plate
cylinder. In a multicolor printing press, one plate cylinder
is arranged in each printing unit, and the plate lockup
device is arranged in each plate cylinder.
[0003] Each of the conventional leading- and trailing-
side lockup devices comprises an elongated lockup ta-
ble extending in the axial direction of the plate cylinder,
a plurality of gripper plates, arranged in tandem with
each other in the axial direction of the plate cylinder and
swingably supported at an edge portion of this lockup
table by a plurality of bolts, for gripping or releasing the
plate with or from the lockup table, and a pivotal cam
shaft having a plurality of cams which can be respec-
tively engaged with gaps at the edges of the gripper
plates. The plurality of cams are pivotally aligned along
the axis of the plate cylinder. A plurality of compression
coil springs are interposed between the lockup table and
the gripper plates to bias the gripper plates in an open
direction.
[0004] With the above arrangement, in order to mount
a plate on a plate cylinder, when a cam shaft of the lead-
ing-side lockup device is pivoted, the gripper plates
which are divided in the axial direction of the plate cyl-
inder are released upon disengagement from the cams
and are simultaneously opened by the elastic forces of
the compression coil springs. An end of the plate is in-
serted between the leading-side lockup device and the
corresponding lockup table. When the cam plate is piv-
oted in the direction opposite to the direction described
above, the gripper plates are pivoted against the elastic
forces of the compression coil springs by the behavior
of the cams and are closed, thereby gripping the leading
edge of the plate.
[0005] Another conventional apparatus is disclosed in
Japanese Patent Laid-Open No. 1-127346. In this ap-
paratus, the lockup tables and the gripper plates are dis-
posed in the radial direction of a plate cylinder so that a
trailing-side gripper surface of the plate conventionally
formed in the circumferential direction of the plate cylin-
der is formed in the radial direction of the plate cylinder.
The edge of the plate is bent at a right angle by an ex-

ternal bending machine so as to cause the gripper sur-
faces to grip the bent edge. With this arrangement, after
the leading edge of the plate is gripped, the bent portion
of the trailing edge portion of the plate wound around
the circumferential surface of the plate is inserted be-
tween the lockup tables and the gripper plates. The grip-
per plates are swung by a cam mechanism to grip the
bent portion of the plate. The trailing-side lockup device
as a whole is circumferentially moved to uniformly
mount the plate, thereby bringing the plate into tight con-
tact with the surface of the plate cylinder.
[0006] In such a conventional press, when an old
plate is replaced with a new plate due to changes in con-
tents of printed matters, the trailing-side cam shaft is piv-
oted to open the trailing-side lockup device. One end of
the plate which is released from gripping is kept held,
and the plate cylinder is rotated. The leading-side cam
shaft is pivoted to open the leading-side lockup device
to release the other end of the plate from gripping, there-
by removing the old plate. Thereafter, opening/closing
of the plate lockup devices and the pivotal operation of
the plate cylinder are repeated to mount the new plate.
[0007] The following two conventional methods are
employed as plate replacing methods in multicolor print-
ing presses. According to the first method, removal of
an old plate and supply of a new plate are performed in
units of printing units. More specifically, at the time of
plate replacement, a plate cylinder of each printing unit
is pivoted to a plate removal position, and the leading-
and trailing-side plate lockup devices are opened. The
plate cylinder is rotated in the reverse direction to re-
move the old plate. The plate cylinder is then pivoted to
a plate supply position, and one end of the new plate is
gripped by the leading-side plate lockup device. The
plate cylinder is then rotated in the forward direction to
wind the plate around the circumferential surface of the
plate cylinder. The other end of the plate is then gripped
by the trailing-side plate lockup device. The plate is then
uniformly kept taut and is therefore brought into tight
contact with the circumferential surface of the plate cyl-
inder. The above operations are repeated in units of
printing units, thereby completing the plate exchange
operations.
[0008] According to the second method, for example,
the plate removal operations are repeated from the
printing unit of the fourth color to the printing unit of the
first color, and the plate supply operations are then re-
peated from the printing unit of the first color to the print-
ing unit of the fourth color.
[0009] In the plate replacing method and apparatus in
the conventional printing press, however, pivotal move-
ment of the cam shaft for opening/closing the plate grip-
per surfaces and rotation of the plate cylinder must be
performed manually or upon operation of a push button.
The apparatus disclosed in EP-A-0 268 857 for exam-
ple, performs each of these processes automatically,
whereby each individual process is initiated by the man-
ual operation of a push button. The number of operation
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steps is increased, workability is degraded, much labor
is required. In addition, the preparation time is undesir-
ably prolonged to degrade productivity. In particular,
plate replacement is cumbersome and requires skills
since the old and new plates must be manually held. In
addition, the new plate cannot be placed to stand by at
a mounting position of the plate cylinder during printing.
The old plate must be removed from the press during
the replacement. A preparation period is therefore un-
desirably prolonged, and productivity is degraded. In ad-
dition, automatic plate replacement cannot be per-
formed due to a requirement of plate holding.
[0010] As described above, since the motor is con-
nected to the drive shaft via a belt, when the plate ex-
change apparatus is added, the distal end portion of the
plate exchange apparatus does not oppose the gripper
surfaces of the plate lockup devices accurately due to
slippage and contraction of the belt. A gripping failure
may thus occur. If the motor and the drive shaft are con-
nected via gears or a chain, this arrangement may pose
serious safety problems.
[0011] In the conventional plate replacing method, at
least a sum of the plate removal times and the plate sup-
ply times of the respective printing units is required as
a total plate exchange period. The plate exchange pe-
riod cannot be shortened.

Summary of the Invention

[0012] It is an object of the present invention to pro-
vide a plate replacing apparatus for a printing press, ca-
pable of minimizing the required skill , achieving energy
savings, and greatly reducing the preparation time.
[0013] It is another object of the present invention to
provide a plate replacing apparatus for a printing press,
capable of improving operation precision and eliminat-
ing operational errors.
[0014] It is still another object of the present invention
to provide a method of replacing a plate in a printing
press, wherein the preparation time can be shortened,
the operation efficiency of the printing press can be im-
proved, and the number of revolutions of the plate cyl-
inder can be reduced.
[0015] According to an aspect of the present inven-
tion, there is provided in a plate replacing apparatus for
a printing press according to the preamble of claim 1, a
plate holding apparatus drive unit for driving a plate
holding apparatus on the plate replacing apparatus be-
tween an operation position where a distal end portion
of the plate holding apparatus comes close to the plate
lockup devices, and a storage position where the distal
end portion of the plate holding apparatus is separated
from the plate lockup devices, a plate removal unit for
gripping an old plate released from the plate lockup de-
vices and inserted into the plate holding apparatus upon
rotation of the plate cylinder, and for moving the old plate
into the plate holding apparatus, a plate supply unit for
inserting a new plate loaded in the plate holding appa-

ratus into the leading-side plate lockup device, a drive
shaft meshed with said plate cylinder through gears to
transfer rotation, said motor having a driving gear and
said predetermined position stop unit further including
clutch means for selectively connecting said driving
gear to a driven gear mounted on said drive shaft so as
to rotate said plate cylinder by a predetermined angle,
wherein upon disengagement of said driving gear from
said driven gear, said drive shaft is adapted to be driven
by a belt,
said controller being adapted to sequentially operate
said plate lockup opening/closing unit, said predeter-
mined plate position stop unit, said plate holding appa-
ratus drive unit, said plate removal unit, said plate supply
unit and said plate press unit for said plurality of printing
press units according to a predetermined timing in the
order of the arrival of each plate cylinder at its plate re-
moval position and in the order of the arrival of each
plate cylinder at its plate supply position, respectively,
with the movement of all plate cylinders being performed
synchronously in a first and a second direction, respec-
tively.
[0016] According to another aspect of the present in-
vention, there is provided a method of replacing old
plates mounted on the circumferential surfaces of each
of first to Nth plate cylinders of a printing press with new
plates, including
stopping said first plate cylinder in a plate removal po-
sition and removing an old plate from said first plate cyl-
inder while synchronously rotating said first to Nth plate
cylinders in a first direction,
removing each old plate from each further correspond-
ing plate cylinder as this has reached its respective plate
removal position and has been stopped, during synchro-
nous rotation of said first to Nth plate cylinders in said
first direction,
stopping the last plate cylinder from which the old plate
has been removed at its plate supply position and sup-
plying the new plate to said last plate cylinder while syn-
chronously rotating said first to Nth cylinders in the other
(second) direction, and
stopping each further plate cylinder as it reaches its re-
spective plate supply position and supplying a new plate
during synchronous rotation of said first to Nth plate cyl-
inders in said other direction, until said first cylinder has
been supplied with the new plate.
[0017] In plate replacement, a gripper member of the
plate removal unit is moved to a plate gripper position
in the plate holding apparatus (to be referred to as a
loader hereinafter), and a new plate is held in the loader.
When the plate replacing apparatus is started, the plate
cylinder is stopped at the plate removal position, and at
the same time, the loader is moved to the plate removal
position. At this time, the plate lockup drive unit is oper-
ated to simultaneously open the leading- and trailing-
side plate lockup devices. When the plate cylinder is ro-
tated, the old plate enters into the loader and is gripped
by the gripper member of the plate removal unit. Upon
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movement of the gripper member, the old plate is stored
in the loader. The plate cylinder is then rotated to cause
the leading-side plate lockup device to oppose the load-
er, and the plate holding apparatus of the plate supply
unit fixes the plate and is moved, so that the new plate
is inserted into the leading-side plate lockup device. At
the same time, the plate lockup opening/closing drive
unit is driven to close the leading-side plate lockup de-
vice, thereby gripping the new plate. The new plate is
brought into tight contact with the circumferential sur-
face of the plate cylinder by a roller of a plate press unit
while the plate cylinder is rotated. The new plate is
wound around the circumferential surface of the plate
cylinder. When the plate cylinder is stopped, the press
roller of the plate press unit is brought into contact with
the other end of the plate. The trailing edge portion of
the plate cylinder is urged by the press roller and is
gripped by the trailing-side plate lockup device. The
loader is moved to be separated from the plate cylinder.
When plate replacement is completed, a printing oper-
ation is started. The old plate in the loader can be re-
moved any time during printing.
[0018] During printing, the driving gear is moved and
disengaged from a driven gear, and the drive shaft is
driven by the belt. In plate exchange, in order to stop the
plate cylinder at a predetermined position, the driving
gear is driven so that the plate cylinder can be accurately
stopped at the predetermined position.
[0019] When the second plate cylinder is stopped at
the plate removal position during plate removal from the
first plate cylinder, removal of the old plate mounted on
the second plate cylinder is started. When the third plate
cylinder is stopped at the plate removal position during
plate removal from the second plate cylinder, plate re-
moval from the third plate cylinder is started. In this man-
ner, when plate removal of all the plate cylinders is com-
pleted, the final plate cylinder is stopped at a plate sup-
ply position. Assume that the final plate cylinder is given
as the Nth plate cylinder. When the (N-1)th plate cylinder
is stopped at the plate supply position during plate sup-
ply to the Nth plate cylinder, supply of a new plate to the
(N-1)th plate cylinder is started. When the (N-2)th plate
cylinder is stopped at the plate supply position during
supply of a new plate to the (N-1)th plate cylinder, supply
of a new plate to the (N-2)th plate cylinder is started. In
the same manner as described above, new plates are
supplied to all the plate cylinders.

Brief Description of the Drawings

[0020] Figs. 1 to 15 show an embodiment of a plate
exchange apparatus according to the present invention,
in which

Fig. 1 is a plan view of a plate cylinder which em-
ploys the plate exchange apparatus,
Fig. 2 is a sectional view of the plate cylinder along
the line II - II in Fig. 1,

Fig. 3 is a sectional view of the plate cylinder along
the line III - III in Fig. 1,
Fig. 4 is a sectional view of the plate cylinder along
the line IV - IV in Fig. 1;
Fig. 5 is a sectional view of the plate cylinder along
the line V - V in Fig. 1,
Fig. 6 is a sectional view of a trailing-side plate lock-
up device before a plate is gripped,
Fig. 7 is a side view of a plate lockup opening/clos-
ing unit,
Fig. 8 is a partially cutaway side view of the upper
half of the plate exchange apparatus,
Fig. 9 is a partially cutaway side view of the lower
half of the plate exchange apparatus,
Fig. 10 is a side view showing the plate exchange
apparatus,
Fig. 11 is a side view showing the main part of a
plate replacing apparatus which employs the
present invention,
Figs. 12A to 12H are side views showing plate re-
placing states of the plate replacing apparatus,
Fig. 13 is an enlarged front view of a plate lockup
opening/closing drive unit,
Fig. 14 is a front view of a motor unit, and
Fig. 15 is a side view of the motor unit; and
Figs. 16A to 21D are views for explaining a plate
replacing method according to the present inven-
tion, in which
Figs. 16A to 16D are views for explaining a plate
replacing operation performed in accordance with
flow charts in Fig. 19A and 19B,
Fig. 17 is a schematic side view showing a main
part of a four-color printing press which employs the
present invention,
Fig. 18 is a block diagram of a controller for control-
ling the overall automatic plate replacing operation
in the four-color printing press,
Figs. 19A and 19B are flow charts showing a control
operation of a CPU in the controller,
Figs. 20A to 20D are views for explaining phases of
a plate cylinder of the fourth color and plate cylin-
ders of other colors when the printing unit of the
fourth color is stopped at the plate removal position,
and
Figs. 21A to 21D are views for explaining phases of
the plate cylinder of the first color and the plate cyl-
inders of other colors when the printing unit of the
first color is located at the plate supply position.

Description of the Preferred Embodiment

[0021] Figs. 1 to 15 show an embodiment in which a
plate exchange apparatus according to the present in-
vention is employed in an automatic plate replacing ap-
paratus.
[0022] A gap 2 having a substantially rectangular sec-
tional shape is formed in the outer circumferential sur-
face of a plate cylinder 1 along the entire length of the
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plate cylinder 1. Saddle-like guides 3 and 4 are bolted
on the bottom surface portions of the gap 2 at its two
ends. A leading-side plate lockup device 5 comprises a
lockup table 6 having an almost square sectional shape
and extending in the axial direction of the plate cylinder.
Thin-walled portions 6a at the two ends of the lockup
device 6 are fitted to be slightly circumferentially mova-
ble while their vertical movement is restricted by the left
and right guides 3 and 4. An intermediate portion of the
lockup table 6 is slidably pressed by a plurality of guides
(not shown) fixed on the bottom surface of the gap 2, so
that floating of the lockup table 6 is prevented. A plurality
of screw holes 6b are formed in portions along the lon-
gitudinal direction of the lockup table 6 and each has a
section shown in Fig. 4. An adjusting screw 7 whose dis-
tal end is tapered is threadably engaged with a corre-
sponding one of the screw holes 6b. A collared pin 8,
the collar portion of which is fitted between the lockup
table 6 and the gap 2, is slidably inserted in each pin
hole corresponding to each of the adjusting screws 7.
The distal end of the collared pin 8 abuts against a ta-
pered surface of the corresponding adjusting screw 7.
With this arrangement, when the adjusting screw 7 is
turned, the lockup table 6 is slightly moved in the cir-
cumferential direction by the behavior of the tapered
surface. A compression coil spring 9 shown in Fig. 5 is
inserted between a stud 10 on the lockup table 6 and
the wall surface of a recessed hole 2a of the gap 2 to
bias the lockup device 5 outward.
[0023] An L-shaped leading-side plate holder 11
shown in Fig. 5 is fixed by bolts 12 and 13 on the inclined
surface of the lockup table 6. Three gripper plates 14
having a substantially V-shaped section, divided in the
axial direction of the plate cylinder, and constituting the
same overall length as that of the lockup table 6 are
swingably supported on pins 11a horizontally extending
from the plate holders 11. A gripper surface 14a of each
gripper plate 14 opposes the gripper surface of the lock-
up table 6. Although not shown, a plurality of projections
are formed on the gripper surface 14a and are engaged
with the recesses formed in the opposite gripper sur-
face. A plurality of studs 15 each having a sectional
shape shown in Fig. 2 extend upward from the bottom
surface of the lockup table 6 and are aligned in the axial
direction of the plate cylinder to extend into the recessed
hole 2a of the gap 2. A compression coil spring 17 is
inserted between a spring reception pin 16 threadably
engaged with a screw hole of each stud 15 and the grip-
per plate 14 to bias the gripper plate 14 in a direction so
that the gripper surface 14a of the gripper plate 14 is
closed.
[0024] A plurality of bearings 18 having a rectangular
parallelepiped shape are fixed by bolts at the central part
of the bottom surface of the gap 2 and are aligned along
the axial direction of the plate cylinder. A hexagonal cam
shaft 19 is fitted in the bearings 18. A plurality of plate
gripper cams 20 each having large- and small-diameter
portions are mounted on the cam shaft 19 in tandem

with each other. The cam surface of each plate gripper
cam 20 is in contact with a vertical surface of the corre-
sponding gripper plate 14. Upon driving of the cam shaft
19 by a drive unit (to be described later), the large-di-
ameter portions of the plate gripper cams 20 cause the
gripper plates 14 to pivot in the counterclockwise direc-
tion against the biasing forces of the compression coil
springs 17, so that the gripper surfaces 14a are opened.
[0025] A trailing-side plate lockup device 30 is ar-
ranged parallel to the leading-side lockup device 5 with-
in the gap 2. The trailing-end lockup device 30 compris-
es a spring reception bar 31 having almost the same
length as the overall length of the plate cylinder and a
vertical surface which is in contact with the vertical sur-
face of the corresponding bearing 18. The spring recep-
tion bar 31 is fixed on the bottom surface of the gap 2
by a plurality of bolts 32. The spring reception bar 31
comprises a regulation surface 31a extending in the ra-
dial direction of the plate cylinder 1. A support shaft 33
extends between the regulation surface 31a and a wall
surface 2b of the gap 2 so that the two ends of the sup-
port shaft 33 are located near disc bearers 34 at the two
ends of the plate cylinder 1. Three separated lockup ta-
bles 35 and three separating gripper plates 36 have op-
posite gripper surfaces 35a and 36a extending in the
radial direction of the plate cylinder 1 so that ends of the
lockup tables 35 and the gripper plates 36 opposite to
these gripper portions are swingably connected to each
other through the support shaft 33. Reference numerals
37 denote adjusting screws for connecting the three
separated lockup tables 35. Right- and left-hand threads
are threadably engaged with screw holes of each lockup
table 35. A tool is inserted into a hole of a collar portion
37a integrally formed between the two adjacent lockup
tables 35 and is turned to adjust the distance between
adjacent lockup tables 35.
[0026] A rod-like cam 38 formed by a planar small-
diameter portion 38a and an arcuated large-diameter
portion 38b is pivotally mounted on the bearer 34 in a
recessed portion 2c formed in the wall surface 2b of the
gap 2. An extended portion 38c of the cam 38 from the
bearer 34 has a hexagonal shape. Reference numeral
40 denotes a guide for pivoting the cam 38 and being
fixed in the recessed portion 2c of the wall surface 2b
by a bolt 41. Compression coil springs 42 are interposed
between a plurality of spring hole bottom surfaces
formed in the non-gripper ends of the lockup tables 35
and the plurality of spring hole bottom surfaces formed
in the spring reception bar 31 to separate the lockup ta-
bles 35 from the spring reception bar 31. A compression
coil spring 45 is interposed between the bottom surface
of a spring hole 31b and a collar portion of a spring shaft
44 whose movement is limited by a double nut 43 slid-
ably mounted in the spring hole 31b of the upper portion
of the spring reception bar 31, and separates each grip-
per plate 36 from the spring reception bar 31. A com-
pression coil spring 46 is arranged within the spring hole
of the upper portion of each lockup table 35 to bias this
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lockup table 35 from the corresponding gripper plate 36.
Reference numeral 47 denotes a blanket cylinder which
is brought into rolling contact with the plate cylinder 1.
[0027] A plate lockup opening/closing unit for pivoting
the cam shaft 19 and the cam 38 to open/close each
plate gripper surface will be described below. Each plate
lockup opening/closing unit is arranged near each of
right and left frames 50 for supporting the plate cylinder
1 and the blanket cylinder 47. The right drive unit (the
left-hand unit in Fig. 1 for illustrative convenience) on
the right frame 50 when viewed from the sheet feeder
will be described first. An air cylinder 51 serving as a
drive unit is swingably supported on the upper end face
of the frame 50 through a bracket 52. Levers 53 and 54
are split-fixed on the leading-side cam shaft 19 and the
trailing side cam 38 between the bearer 34 and the
frame 50. A link mechanism 55 is arranged between the
air cylinder 51 and the levers 53 and 54. The distal end
portion of a rod 57 connected to a piston rod 56 of the
air cylinder 51 is connected to a free end portion of an
L-shaped lever 59 pivotally supported on the upper sur-
face of the frame 50 through a bracket 58. The lower
end portion of a rod 60 whose upper end is connected
to the other free end portion of the L-shaped lever 59 is
connected to a free end portion of a lever 62 supported
on a stud 61 of the frame 50. A lever 63 is formed inte-
grally with the lever 62. A free end portion of the lever
63 is connected to one end of a roller lever 64. Refer-
ence numeral 65 denotes a lever shaft pivotally support-
ed between the right and left frames so that axial move-
ment of a lever 66 pivotally mounted thereon is limited.
A free end portion of the lever 66 is supported by the
central portion of the roller lever 64. That is, a four-joint
link is constituted by the levers 63 and 66 and the roller
lever 64. When the lever 62 is driven by the air cylinder
51 and is swung, the roller lever 64 is reciprocated to-
gether with the levers 63 and 66 in the radial direction
of the plate cylinder 1. A roller 67 which is selectively
brought into contact with the lever 53 or 54 in accord-
ance with a pivotal phase of the plate cylinder 1 is
mounted on the distal end portion of the roller lever 64.
When the roller lever 64 is reciprocated, the lever 53 or
54 is pivoted about the cam shaft 19 or the cam 38 within
the range between the solid line and the alternately long
and short dashed line in Fig. 7. In the right opening/clos-
ing unit, when the lever 53 is located at the position in-
dicated by the solid line, the plate gripper surfaces of
the leading-side lockup device 5 are opened. However,
when the lever 54 is located at the position indicated by
the solid line, the plate gripper surfaces of the trailing-
side lockup device 30 are closed.
[0028] The left plate lockup opening/closing unit (the
right drive unit in Fig. 1) on the left frame side when
viewed from the sheet feeder is arranged similarly to the
right opening/closing unit, although the left opening/
closing unit is not illustrated in Fig. 7. The arrangement
of the left opening/closing unit is the same as that of the
right opening/closing unit as far as the components from

the air cylinder 51 to the roller 67 are concerned. The
arrangement of the left opening/closing unit is different
from that of the right opening/closing unit in levers 53
and 54. That is, as shown in Figs. 1, 7, and 13, the right
levers 53 and 54 extend upward from the cam shaft 19
and the cam 38. However, in the left opening/closing
unit, levers 53A and 54A in Figs. 1 and 13 extend down-
ward from the cam shaft 19 and the cam 38. That is, the
distal end portion of the right trailing-side lever 54 and
the distal end portion of the left leading-side lever 53A
are in phase in the circumferential direction and oppose
the rollers 67. With this arrangement, when the right and
left air cylinders 51 are simultaneously actuated, the le-
ver 54 is pressed by the right roller 67 to open the plate
gripper surfaces of the trailing-side plate lockup device
30. At the same time, the left lever 53A is pressed by
the left roller 67 and is moved to the position represented
by reference numeral 53B. The right lever 53 is moved
to the position indicated by the alternately long and short
dashed line, so that the plate gripper surfaces of the
leading-side plate lockup device 5 are opened. Since
the directions of the distal ends of the right lever 53 and
the left lever 53A are opposite to each other, when the
right lever 53 is moved from the position of the alternate-
ly long and short dashed line to the position of the solid
line, the left lever 53A is moved from the position repre-
sented by reference numeral 53B to the position repre-
sented by reference numeral 53A, as shown in Fig. 13.
When the left lever 54A is moved from the position rep-
resented by reference numeral 54A to the positiqn rep-
resented by reference numeral 54B, the right lever 54
is moved from the position of the solid line to the position
of the alternate long and short dashed line.
[0029] Reference numeral 70 in Fig. 11 denotes a
cover for covering the front side of the plate cylinder 1
throughout its entire length. The cover 70 is pivotally
supported on a free end portion of an L-shaped lever 72
pivotally supported on the upper end surface of the
frame 50 through a bracket 71. An actuation end of a
piston rod 74 of an air cylinder 73 pivotally supported on
the frame 50 is mounted on the L-shaped lever 72. With
this arrangement, when the air cylinder 73 is actuated
in response to a command from a control unit, the cover
71 is moved in the range of the position indicated by the
solid line and the position indicated by the alternately
long and short dashed line.
[0030] A plate replacing apparatus for replacing an
old plate with a new plate is arranged in the plate lockup
apparatus and the opening/closing unit. That is, a pair
of right and left brackets 81 are located obliquely above
the plate cylinder 1 and are mounted on the upper ends
of the rear sides of right and left frames 80 mounted in
a printing unit in front of the frames 50. The proximal
end of a loader 83 serving as a plate holding member
having a rectangular member whose long sides are
aligned in the horizontal direction and having almost the
same length as the plate cylinder is mounted on a sup-
port shaft 82 pivotally mounted on these brackets 81.
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An air cylinder 84 connected to the control unit is pivot-
ally supported on the right and left frames 80 near the
brackets 81. A lever 86 supported by the frame 80 and
a lever 87 supported on the loader 83 are connected to
an actuation end of a piston rod 85 of the air cylinder 84.
With this arrangement, when the piston rod 85 of the air
cylinder 84 is reciprocated, the loader 83 is swung
through the levers 86 and 87 between a suspended po-
sition indicated by the solid line and an inclined position
indicated by the alternately long and short dashed line,
so that the distal end portion of the loader 83 comes
close to or is separated from the circumferential surface
of the plate cylinder 1.
[0031] As shown in Fig. 9, two guide plates 88 having
a V-shaped inlet vertically extend in the lower half of the
loader 83. When the plate lockup device 30 is opened,
a plate 89 released and rewound upon pivotal move-
ment of the plate cylinder 1 is inserted between the
guide plates 88 in a direction indicated by an arrow.
[0032] An old plate gripper unit arranged in the loader
83 will be described below. A plurality of pairs of brack-
ets 90 each having an oval shape are fixed on the tubu-
lar support shaft 82 in the upper end portion of the loader
83 at positions obtained by dividing the overall width of
the loader 83 into 1/3. Convex members 91 are support-
ed on the respective pairs of brackets 90. Each convex
member 91 has a band-like leaf spring 92 biased in a
direction to wind the convex 91. The fixed end of the leaf
spring 92 is fixed to an old plate gripper unit 93. A sup-
port plate 94 fixed to the lower end of the leaf spring 92
is arranged in the old plate gripper unit 93 so as to be
reciprocally slidable along the inner wall surface of the
loader 83. The central portion of an L-shaped plate hook
95 serving as the old plate gripper member is swingably
supported on the support plate 94. The plate hook 95 is
biased by a torsion coil spring 96 so as to be set at an
upright position (position of the solid line). A bent portion
of the plate 89 entering between the guide plates 88 is
hooked by a hook portion of the plate hook 95. That is,
prior to the start of replacement of the plate 89, the old
plate gripper unit 93 is manually moved downward to
the central standby position of the loader 83, and a pis-
ton rod 98 of an air cylinder 97 arranged at this standby
position is moved forward upon depression of a push
button. The plate hook 95 is open to be located at the
position of the alternately long and short dashed line
against the biasing force of the torsion coil spring 96.
When the support plate 94 is urged against the inner
surface of a cover 99 by the upper end of the plate hook
95, the old plate gripper unit 93 as a whole is prevented
from upward movement against the tension of the leaf
spring 92. Reference numeral 100 denotes a sensor ar-
ranged as a detector near the air cylinder 97 consisting
of a light-emitting element and a light-receiving element
and located near the air cylinder 97. The sensor 100 de-
tects the leading edge of the plate 89 entering between
the guide plates 88, and the piston rod 98 of the air cyl-
inder 97 is moved backward to cause the plate hook 95

to stand in a state indicated by a solid line by the elastic
force of the torsion coil spring 96. The bent portion of
the plate 89 is hooked by the plate hook 95, and at the
same time, locking by the support plate 94 is released,
so that the plate trailing edge holding unit 83 as a whole
is moved upward together with the plate 89 by the ten-
sion of the leaf spring 92. Therefore, the plate 89 is
pulled into the loader 83.
[0033] A pin 102 is slidably supported in a hole of a
block 101 arranged in correspondence with the plate
hook 95 at the upper end portion of the loader 83 and is
biased in a direction to be removed from the block 101
by a compression coil spring 103. This pin 102 is pushed
against the elastic force of the compression coil spring
103 to incline the upper end portion of the plate hook 95
as indicated by the alternately long and short dashed
line, thereby releasing the bent portion of the plate 89.
Therefore, the plate 89 can be removed from the loader
83.
[0034] A plate feed unit will be described below. Up-
per-, middle- (not shown), and lower-stage suction pads
104 (each stage consists of a plurality of pads) for
chucking a new plate 105 to be fed to the plate cylinder
1 in place of the old plate 89 are connected to a suction
air source and are arranged on the surface of the loader
83. The lower-stage suction pads 104 are vertically
movable. That is, a pair of right and left air cylinders 106
are supported on both side plates of the loader 83
through brackets 107 above the lower-stage suction
pads 104. The suction pads 104 are mounted in tandem
with each other on a bar 109, both ends of which are
fixed to piston rods 108 of the air cylinders 106. When
the piston rods 108 are moved forward, the bar 109
which holds the new plate 105 is moved from a position
indicated by the solid line to a position indicated by the
alternate long and short dashed line, so that the new
plate 105 is fed to the leading-side lockup device 5 which
is open to the leading edge of the new plate 105. Ref-
erence numerals 110 denote racks fixed on the right and
left side plates of the loader 83 and meshed with pinions
111 at the two ends of the bar 109 to smoothly move the
bar 109 backward. Reference numeral 112 denotes a
reference pin slidably fitted in a hole of another bar 113
and biased by a compression coil spring 114 to extend
to be fitted in a reference hole of the new plate 105,
thereby positioning the new plate 105.
[0035] Roller arms 116 are fixed at both side portions
of an arm shaft 115 extending from the loader 83 at the
lower end portion of the loader 83, while the arm shaft
115 is pivotally supported. A plurality of brush-like rollers
118 constituting a plate press unit together with the arm
shaft 115 and the arm 116 are pivotally mounted in tan-
dem with each other on a roller shaft 117 supported be-
tween the free end portions of the arms 116. A lever 123
is fixed through a connecting plate 122 to the actuation
end of a piston rod 121 of an air cylinder 120 fixed to
one widthwise end of the loader 83 through a bracket
119. The free end portion of a lever 124 fixed on the arm
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shaft 115 is mounted on the lower end portion of the le-
ver 123. With this arrangement, when the piston rod 121
of the air cylinder 120 is reciprocated, the arm 116 can
be pivoted in the range between a storage position in-
dicated by the solid line in Fig. 9 and an in-operation
position indicated by the alternate long and short
dashed line. In the in-operation position, the roller 118
is brought into tight contact with the new plate 105 on
the plate cylinder 1, and the inner surface of the plate
105 is brought into tight contact with the outer circum-
ferential surface of the plate cylinder 1. At the same time,
the bent portion of the trailing edge of the new plate 105
is inserted into the open trailing-side lockup device 30.
A plurality of brush-like rollers 125 are arranged in tan-
dem with each other on the arm shaft 115 and are
brought into slidable contact with the new plate 105 so
as to guide it to the plate lockup device 5. Reference
numerals 126 denote form rollers (generally at least four
rollers) of an inking apparatus brought into contact with
the plate surface on the plate cylinder 1 to apply an ink
to the plate surface.
[0036] The operation of the plate replacing apparatus
having the above arrangement will be described below.
During printing, as shown in Fig. 12A, the loader 83 is
suspended from the support shaft 82. In this state, the
new plate 105 is chucked by the upper-, middle-, and
lower-stage suction pads 104, and the reference pin 112
is fitted in the reference hole, so that the new plate 105
is positioned and mounted in the loader 83. The old plate
gripper unit 93 in the loader 83 is manually moved down-
ward. When the air cylinder 97 is operated with the push
button, the piston rod 98 is moved forward to urge the
plate hook 95. The plate hook 95 is inclined as indicated
by the alternately long and short dashed line in Fig. 8
and is thus opened.
[0037] When printing is completed and the old plate
89 is to be replaced with the new plate 105, a start button
is depressed. The air cylinder 73 is actuated to open the
cover 70 through the L-shaped lever 72, as indicated by
the alternately long and short dashed line in Fig. 11. At
the same time, the air cylinder 84 is actuated to incline
the loader 83 to a plate replacement position of Fig. 12B,
through the levers 86 and 87. The servo motor is rotated
by a predetermined angle so that the plate cylinder 1 is
pivoted to the plate removal position. At this time, when
the right and left air cylinders 51 are simultaneously op-
erated, the lever 54 is urged by the right roller 67 to open
the plate gripper surfaces of the trailing-side plate lock-
up device 30. At the same time, the left lever 53A is
urged by the left roller and is moved to the position in-
dicated by reference numeral 53B. The right lever 53 is
moved from the position of the solid line to the position
of the alternately long and short dashed line to open the
plate gripper surfaces of the leading-side plate lockup
device 5. Since the directions of the distal ends of the
right and left levers 53 and 53A are opposite to each
other, when the right lever 54 is moved from the position
of the alternately long and short dashed line to the po-

sition of the solid line, the left lever 54A coaxial with the
right lever 54 is moved from the position indicated by
reference numeral 54B to the position indicated by ref-
erence numeral 54A. When the left lever 53A is moved
from the position indicated by reference numeral 53A to
the position indicated by reference numeral 53B, the
right lever 53 coaxial with the left lever 53A is moved
from the position of the solid line to the position of the
alternate long and short dashed line. In this manner, the
leading- and trailing-side plate lockup devices 5 and 30
are simultaneously opened at the stop position of the
plate cylinder 1. At the same time, the levers 53 and 54A
return to the positions for closing the plate lockup devic-
es 5 and 30.
[0038] In this state, the trailing edge portion of the old
plate 89 is popped up by its rigidity from the trailing-side
lockup device 30 and abuts against a guide 130, as
shown in Fig. 12C. The plate cylinder 1 is pivoted in a
direction opposite to the direction of the arrow in Fig. 9,
so that the trailing edge of the old plate 89 is inserted
between the guide plates 88 of the loader 83. When the
inserted old plate 89 passes through the sensor 100, the
sensor 100 detects the plate and drives the air cylinder
97, so that the piston rod 98 is moved backward. The
plate hook 95 then stands up, as indicated by the solid
line in Fig. 8. As a result, the plate hook 95 hooks the
trailing-edge bent portion of the old plate 89, locking of
the support plate 94 is released, and the plate trailing-
edge holding unit 93 as a whole is moved upward by a
tension accumulated by each leaf spring 92 arranged
on the corresponding convex member 91. The old plate
89 held on the plate hook 95 is pulled and stored into
the loader 83. Fig. 12D shows a state during removal of
the old plate 89.
[0039] When the plate removal is completed, the ser-
vo motor is operated to pivot the plate cylinder 1 slightly,
and the plate cylinder 1 is stopped so that the open plate
gripper surface of the leading-side lockup device 5
reaches a line extended from the new plate 105 and held
on the loader 83, as shown in Fig. 9. At the same time,
the air cylinder 106 is actuated to rotate the pinions 111
on the racks 110, so that the bar 109 is moved down-
ward. The new plate 105 held by the lower-stage suction
pads 104 is guided in slidable contact with the rollers
125. The leading edge of the new plate 105 is inserted
into the leading-side lockup device 5. At this time, the
lever 53 shown in Fig. 7 is located at the position of the
alternately long and short dashed line and opposes the
roller 67. When the air cylinder 51 is actuated, the cam
shaft 19 is rotated together with the lever 53 to close the
leading-side lockup device 5, and the new plate 105 is
gripped by the leading-side lockup device 5. This state
is shown in Fig. 12E.
[0040] When the servo motor is operated in this state
to pivot the plate cylinder 1 in the direction of the arrow,
the new plate 105 is wound around the circumferential
surface of the plate cylinder 1, and the trailing edge of
the new plate 105 is stopped at a position corresponding
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to the roller 118. Thereafter, the air cylinder 120 is actu-
ated to move the piston rod 121 backward. The arm 116
is pivoted through the levers 123 and 124, and the
brush-like rollers 118 are brought into tight contact with
the circumferential surface of the plate cylinder 1, there-
by inserting the trailing-edge bent portion of the new
plate 105 into the trailing-side lockup device 30 by the
rollers 118. During rotation of the plate cylinder 1, the
rollers 125 are rotated in rolling contact with the surface
of the new plate 105. Fig. 12G shows a state after rota-
tion. When the trailing-edge portion of the new plate 105
is inserted into the trailing-side plate lockup device 30,
the left air cylinder is operated. In this case, the lever
54A has already been returned to the position indicated
by reference numeral 54A. The roller urges the lever
54A upward, and the pivotal movement of the cam 38
causes closing of the trailing-side plate lockup device
30, thereby gripping the inserted end of the new plate
105. At the end of pivotal movement of the cam 38, the
gripper plates 36 and the lockup tables 35 become in-
tegral with each other and move together in the circum-
ferential direction of the plate cylinder 1. The new plate
105 is thus kept taut and is brought into tight contact
with the circumferential surface of the plate cylinder 1.
[0041] The piston rod 85 of the air cylinder 84 is
moved backward to pull the levers 86 and 87. The loader
83 is moved downward to the stored state, as shown in
Fig. 12H. The cover 70 is covered upon operation of the
air cylinder 73. Therefore, printing can be restarted.
[0042] After printing is restarted, when the pin 102 is
pushed at the front side of the loader 83 at a proper tim-
ing, the plate hook 95 is inclined to release the old plate
89. The old plate 89 is removed from the loader 83. As
described above, the new plate 105 can be mounted on
the loader 83 to stand by.
[0043] The operation of the motor unit will be de-
scribed below. In normal printing, a piston rod 138 of an
air cylinder 136 has been moved to a backward position,
and a small gear 151 is kept disengaged from a large
gear 132. When a motor in the motor unit is started, a
V pulley 131 connected to the motor via a belt is rotated,
and an impression cylinder 130 and each portion of the
printing press which is connected to the impression cyl-
inder 130 through gears are also rotated. In this case,
even if an overload acts on the driven side, the V pulley
131 and the belt slip relative to each other, thus prevent-
ing a serious accident.
[0044] When plate exchange is to be performed at the
end of printing the air cylinder 136 is operated to move
the piston rod 138 forward. A motor base 141 is moved
on rails 144 along the direction toward the impression
cylinder 130. The small gear 151 is meshed with the
large gear 132, and a servo motor 146 is rotated by a
predetermined angle in a predetermined direction in ac-
cordance with a command from the controller. As de-
scribed above, since the plate cylinder 1 is stopped at
a position where the leading- and trailing-side plate lock-
up devices 5 and 30 accurately correspond to the distal

end of the loader 83, no error such as gripping failure
occurs.
[0045] The motor unit according to the present inven-
tion will be described in detail. Referring to Fig. 14, ref-
erence numeral 129 denotes an end shaft of the impres-
sion cylinder which is connected to the plate cylinder 1
through gears. The V pulley 131 operatively connected
to the motor side via the belt is mounted on the end shaft
129. The large gear 132 coaxial with the end shaft 129
is bolted to the V pulley 131. A support base 134 is hor-
izontally installed on a floor surface near the impression
cylinder and is vertically movably supported by adjusting
bolts 133 at four corners of the support base 134. A sup-
port frame 135 is mounted on the support base 134 and
is supported by adjusting bolts 152 to be movable along
a direction perpendicular to the axial direction of the im-
pression cylinder. Reference numeral 136 denotes an
air cylinder, front and rear portions of which are support-
ed by brackets 137 in a rear end portion at the center
along the direction of width of the support frame 135. A
spring retainer plate 139 is fixed to an actuation end of
a piston rod 138. The distal end portion of a horizontal
spring shaft 140 extending upright on the spring retainer
plate 139 is slidably inserted into a leg 142 on the lower
surface of the motor base 141 and is fixed by a double
nut 143 so as to prevent removal of the distal end from
the leg 142. The motor base 141 is supported by the
rails 144 on the support frame 135 to be reciprocal along
the axial direction of the impression cylinder. A compres-
sion coil spring 145 is mounted on the spring shaft 140
between the spring retainer plate 139 and the leg 142,
so that the spring retainer plate 139 and the leg 142 are
elastically urged in opposite directions.
[0046] Reference numeral 146 denotes a servo motor
electrically connected to a controller (not shown) and
fixed on the motor base 141. A gear shaft 149 supported
by a bearing 148 on the motor base 141 is connected
to a motor shaft 147 through a coupling 150. The small
gear 151 is mounted on the gear shaft 149. With this
arrangement, when the piston rod 138 of the air cylinder
136 is reciprocated, the motor base 141 and the servo
motor 146 and the like fixed on the motor base 141 are
moved in the axial direction of the impression cylinder.
The small gear 151 is moved between positions indicat-
ed by the solid line and the alternately long and short
dashed line (Fig. 14) and is engaged with or disengaged
from the large gear 132. Reference numeral 145 de-
notes a compression coil spring for dampening an im-
pact generated at the time of meshing between the large
and small gears 132 and 151.
[0047] With the above arrangement, in normal print-
ing, the piston rod 138 of the air cylinder 136 has been
moved to the backward position (Fig. 14) and the small
gear 151 is kept disengaged from the large gear 132.
When the motor is started, the V pulley 131 connected
to the motor is rotated, so that the impression cylinder
and the respective printing press members connected
thereto are rotated. In this case, even if an overload is

15 16



EP 0 435 413 B2

10

5

10

15

20

25

30

35

40

45

50

55

generated on the driven side, the V pulley 131 and the
belt slip relative to each other, thus preventing a serious
accident.
[0048] When plate replacement is performed upon
completion of the printing operation, the air cylinder 136
is operated to move the piston rod 138 forward, and the
motor base is moved on the rails 144 along the direction
toward the-impression cylinder. The small gear 151 is
engaged with the large gear 132, and the servo motor
146 is pivoted by a predetermined angle in accordance
with a command from the controller. As described
above, since the plate cylinder 1 is stopped at the posi-
tion where the leading- and trailing-side plate lockup de-
vices 5 and 30 correspond accurately to the distal end
portion of the loader 83, no gripping error occurs.
[0049] Figs. 16 to 21D show a plate replacement
method according to the present invention.
[0050] Referring to Fig. 17, reference numeral 1-1 de-
notes a printing unit of the first color having a plate cyl-
inder 1-11; 1-2, a printing unit of the second color having
a plate cylinder 1-21; 1-3, a printing unit of the third color
having a plate cylinder 1-31; and 1-4, a printing unit hav-
ing a plate cylinder 1-41. The plate cylinders 1-11 to 1-41
are synchronously rotated by a motor 202 with a brake
mechanism. An absolute type rotary encoder 203 is ar-
ranged at a predetermined position of their power trans-
mission system to detect the angular positions of the
plate cylinders. Loaders 83-1 to 83-4 of automatic plate
replacing apparatuses 4-11 to 4-41 are respectively ar-
ranged in the printing units 1-1 to 1-4. At the time of plate
replacement, the loaders 83-1 to 83-4 are inclined to the
position of the alternately long and short dashed lines
by the air cylinders 84, so that their lower end portions
face each other near the circumferential surfaces of the
plate cylinders 1-11 to 1-41, respectively. The arrange-
ment and operation of the loaders 83-1 to 83-4 have
been described above.
[0051] A CPU 205 serving as a controller consisting
of a microprocessor shown in Fig. 18 is arranged to con-
trol the plate replacing apparatuses. A permanent mem-
ory ROM 206, a temporary memory RAM 207, and in-
terfaces 208 to 210 are arranged as peripheral units of
the CPU 205 and are connected to each other through
a bus BUS. The interface 208 interfaces an input unit
211 and the bus BUS. The interface 209 interfaces a
control circuit 212 of the plate replacing apparatus and
the bus BUS. The interface 210 supplies a command
from the bus BUS to the motor 202 through a motor driv-
er 213 and supplies to the bus BUS an angular position
of the plate replacing apparatus which is detected by the
rotary encoder 203.
[0052] Referring to Figs. 19A and 19B, the CPU 205
reads a predetermined printing unit, i.e., one of the print-
ing units 1-1 to 1-4 which is subjected to plate replace-
ment, through the input unit 211 (step 301). In this em-
bodiment, all the printing units 1-1 to 1-4 are subjected
to plate replacement. The CPU 205 reads an apparatus
control signal (step 302) and determines whether the

apparatus is stopped and plate replacement is ready
(step 303). If YES in step 303, the flow advances to step
304. The CPU 205 determines in step 304 whether a
start switch (not shown) is turned on. If YES in step 304,
i.e., when the CPU 205 determines that the start switch
is turned on, the flow advances to step 305, and auto-
matic plate replacement is started.
[0053] In step 305, a safety cover open signal is out-
put to the control circuit 212 to open safety covers 1-12
to 1-42 attached to the printing units 1-1 to 1-4. The
present angular positions of the plate replacing appara-
tuses which are detected by the rotary encoder 203 are
read by the CPU 205 (step 306). The CPU 205 reads a
plate removal position of the final printing unit, i.e., the
printing unit 1-4 (step 307). In order to set the present
position as the plate removal position of the printing unit
1-4, the CPU 205 determines a direction of the shortest
angular displacement (step 308). If a determination re-
sult represents "forward" rotation, the CPU 205 supplies
a forward rotation signal to the motor driver 213. How-
ever, if the determination result (step 308) does not rep-
resent forward rotation, the CPU 205 supplies a motor
reverse rotation signal to the motor driver 213 (step
310). The motor 202 is rotated in the normal or reverse
direction in accordance with a signal supplied to the mo-
tor driver 213, and the plate cylinders 1-11 to 1-41 are
rotated in the normal or reverse direction accordingly.
The apparatus angular positions detected by the rotary
encoder 203 are sequentially updated. The CPU 205
reads these values as present positions (step 311) and
determines whether the present position reaches the
plate removal position of the printing unit 1-4 (step 312).
If YES in step 312, i.e., the CPU 205 determines that
the present position coincides with the plate removal po-
sition, the CPU 205 stops outputting the motor rotation
signal (step 313), thereby stopping rotation of the motor
202. The plate cylinders 1-11 to 1-41 are synchronously
stopped. The plate cylinder 1-41 is stopped at an angu-
lar position I serving as the plate removal position, as
shown in Fig. 20A. At this time, if the rotational phases
of the plate cylinders 1-11 to 1-41 in the printing units
1-1 to 1-4 are different from each other, for example, the
plate cylinder 1-31 is stopped at an angular position II
angularly spaced apart from the position I by an angle
θ1, as shown in Fig. 20B, the plate cylinder 1-21 is
stopped at an angular position III angularly spaced apart
from the position I by an angle θ2, as shown in Fig. 20C,
and the plate cylinder 1-11 is stopped at an angular po-
sition IV angularly spaced apart from the position I by
an angle θ3, as shown in Fig. 20D.
[0054] The rotational phases of the plate cylinders
1-41 to 1-11 are different from each other, as shown in
Figs. 20A to 20D. The following description will be made
on the basis of this assumption.
[0055] In this state, the CPU 205 outputs a plate re-
moval signal for instructing plate removal in the printing
unit 1-4 (step 314). Upon reception of this plate removal
signal, the control circuit 212 sends a loader contact sig-
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nal to the automatic plate replacing apparatus 4-4 and
generates a leading-side plate lockup opening signal
and a trailing-side plate lockup opening signal for the
plate cylinder 1-41. Upon reception of the loader contact
signal, the automatic plate replacing apparatus 4-4
causes its loader 83-4 to incline to the position of the
alternate long and short dashed line in Fig. 17. The distal
end of the loader 83-4 comes close to the circumferen-
tial surface of the plate cylinder 1-41. When the leading-
side plate lockup opening signal and the trailing-side
plate lockup opening signal are generated, a plate re-
moval operation is started in the printing unit 1-4 (time
t1 in Fig. 16A). More specifically, leading- and trailing-
side plate lockup devices 1-42 and 1-43 attached to the
plate cylinder 1-41 are opened, and the leading- and
trailing-edge portions of an old plate 14-4 mounted on
the circumferential surface of the plate cylinder 1-41 are
set free. The CPU 205 reads plate removal positions of
the remaining printing units (step 315), and selects the
nearest plate removal position in the reverse direction
(step 316). In other words, the plate removal position of
a printing unit whose angular position reaches the plate
removal position first upon synchronous rotation of the
plate cylinders 1-11 to 1-41 in a direction indicated by
an arrow A (reverse direction) in Fig. 20A to 20D, that
is, the plate removal position of the printing unit 1-3 in
this embodiment is selected. The CPU 205 outputs a
motor reverse rotation signal (step 317) to rotate the mo-
tor 202 in the reverse rotation. Therefore, the plate cyl-
inders 1-11 to 1-41 are synchronously rotated in the re-
verse direction. During synchronous rotation, the old
plate 14-4 located on the circumferential surface of the
plate cylinder 1-41 is received by the loader 83-4 of the
automatic plate replacing apparatus 4-4 from its trailing
edge, and plate removal progresses. During synchro-
nous rotation of the plate cylinders 1-11 to 1-41, the an-
gular positions of the apparatuses which are detected
by the rotary encoder 203 are sequentially changed.
The CPU reads the angular position of the printing press
as the present position (step 318). The CPU 205 deter-
mines whether the present position reaches the plate
removal position of the printing unit 1-3 selected in step
316 (step 319). If YES in step 319, the CPU 205 stops
outputting the motor reverse rotation signal (step 320)
to stop rotation of the motor 202. The plate cylinder 1-31
is stopped at the angular position angularly and reverse-
ly displaced from the position of Fig. 20B by the angle
θ1, thereby assuming the plate removal position.
[0056] In this state, the CPU 205 outputs a plate re-
moval signal for instructing plate removal in the printing
unit 1-3 (step 321). Upon reception of this plate removal
signal, the control circuit 212 sends a loader contact sig-
nal to the automatic plate replacing apparatus 4-3 and
generates a leading-side plate lockup opening signal
and a trailing-side plate lockup opening signal for the
plate cylinder 1-31. Upon reception of the loader contact
signal, the automatic plate replacing apparatus 4-3
causes its loader 83-3 to incline to the position of the

alternately long and short dashed line in Fig. 17. The
distal end of the loader 83-3 comes close to the circum-
ferential surface of the plate cylinder 1-31. When the
leading-side plate lockup opening signal and the trailing-
side plate lockup opening signal are generated, a plate
removal operation is started in the printing unit 1-3 (time
t2 in Fig. 16B). More specifically, leading- and trailing-
side plate lockup devices 1-32 and 1-33 attached to the
plate cylinder 1-31 are opened, and the leading- and
trailing-edge portions of an old plate 14-3 mounted on
the circumferential surface of the plate cylinder 1-31 are
set free. The CPU 205 reads plate removal positions of
the remaining printing units in step 215, and selects the
nearest plate removal position in the reverse direction,
i.e., the plate removal position of the printing unit 1-2
(step 322). The plate cylinders 1-11 to 1-41 are synchro-
nously rotated in the reverse direction. During synchro-
nous rotation, the old plate 14-3 located on the circum-
ferential surface of the plate cylinder 1-31 is received by
the loader 83-3 of the automatic plate replacing appa-
ratus 4-3 from its trailing edge, and plate removal
progresses. When the plate cylinder 1-21 reaches a po-
sition angularly displaced from the position of Fig. 20D
by the angle θ3, this angular position is determined as
the plate removal position, and synchronous rotation of
the plate cylinders 1-11 to 1-41 is stopped. The loader
83-2 is inclined as indicated by the alternately long and
short dashed line in Fig. 17, and the plate removal op-
eration is started in the printing unit 1-2 (time t3 in Fig.
16C). Leading- and trailing plate lockup devices 1-22
and 1-23 attached to the plate cylinder 1-21 are opened
so that the leading- and trailing-edge portions of an old
plate 14-2 mounted on the circumferential surface of the
plate cylinder 1-21 are set free. Upon subsequent syn-
chronous rotation of the plate cylinders 1-11 to 1-41, the
old plate 14-2 is received by the loader 83-2 of the au-
tomatic plate replacing apparatus 4-2 from its trailing
end. The plate removal operation then progresses.
When the plate cylinder 1-11 reaches a position angu-
larly displaced from the position of Fig. 20D by the angle
θ3, this angular position is determined as the plate re-
moval position, and synchronous rotation of the plate
cylinders 1-11 to 1-41 is stopped. The loader 83-1 is in-
clined as indicated by the alternate long and short
dashed line in Fig. 17, and the plate removal operation
is started in the printing unit 1-1 (time t4 in Fig. 16D).
Leading- and trailing plate lockup devices 1-12 and 1-13
attached to the plate cylinder 1-11 are opened so that
the leading- and trailing-edge portions of an old plate
14-1 mounted on the circumferential surface of the plate
cylinder 1-11 are set free. Upon subsequent synchro-
nous rotation of the plate cylinders 1-11 to 1-41, the old
plate 14-1 is received by the loader 83-1 of the automatic
plate replacing apparatus 4-1 from its trailing end. The
plate removal operation then progresses.
[0057] In step 322, when the CPU 205 determines
that plate removal of all the printing units is completed,
a plate supply position of the last printing unit whose
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plate removal is completed, i.e., the printing unit 1-1, is
read by the CPU 205 (step 323). The CPU 205 outputs
a motor reverse rotation signal (step 324) to synchro-
nously rotate the plate cylinders 1-11 to 1-41 in the re-
verse direction. The CPU 205 checks whether the
present position reaches the plate supply position of the
printing unit 1-1 (step 326) while the present positions
are kept read (step 325). If YES in step 326, i.e., the
CPU 205 determines that the present position coincides
with the plate supply position, the CPU 205 stops out-
putting the motor reverse rotation signal (step 327),
thereby stopping rotation of the motor 202. Synchro-
nous rotation of the plate cylinders 1-11 to 1-41 is
stopped. The plate cylinder 1-11 is stopped at a plate
supply position I' shown in Fig. 21D. During reverse ro-
tation, time t5 shown in Fig. 16D is passed, so that re-
moval of the old plate 14-1 has already been completed.
At this time, the plate cylinder 1-21 is stopped at an an-
gular position II' angularly spaced apart from the posi-
tion I' by an angle θ4, as shown in Fig. 21C, the plate
cylinder 1-31 is stopped at an angular position III' angu-
larly spaced part from the position I' by θ5, as shown in
Fig. 21B, and the plate cylinder 1-41 is stopped at an
angular position IV' angularly spaced apart from the po-
sition I' by an angle θ6, as shown in Fig. 21A.
[0058] In this state, the CPU 205 outputs a plate sup-
ply signal for instructing plate supply in the printing unit
1-1 (step 328). Upon reception of this plate supply sig-
nal, the control circuit 212 sends a plate insertion signal
to the automatic plate replacing apparatus 4-1 and a
leading-side plate lockup closing signal to the plate cyl-
inder 1-11. Upon reception of the plate insertion signal,
the automatic plate replacing apparatus 4-1 starts a
plate supply operation (time t6 in Fig. 16D). A new plate
105 chucked and held in advance in a corresponding
loader 83 is moved downward, and the leading-edge
portion of the new plate 105 is inserted into the leading-
side plate lockup device 1-12. When the leading-side
plate lockup closing signal is generated, the leading-
side plate lockup device 1-12 is closed while gripping
the leading-edge portion of the new plate 105. The CPU
205 stores the number of the printing unit 1-1 as a unit
whose plate supply has been completed (step 329). The
CPU reads the plate supply positions of the remaining
printing units and the trailing-side plate lockup closing
position (step 330). The CPU 205 selects the nearest
plate supply position or the trailing-side plate lockup
closing position as the stop position in the normal or for-
ward direction (step 331). More specifically, the CPU
205 selects a plate supply position or a trailing-side plate
lockup closing position of a printing unit whose angular
position reaches the plate supply position or the trailing-
side plate lockup closing position first upon synchronous
rotation of the plate cylinders 1-11 to 1-41 in a direction
of an arrow B (normal direction) in Figs. 21A to 21D. The
CPU 205 determines whether the selected stop position
is the plate supply position (step 322). If YES in step
322, the flow advances to step 333. Otherwise, the flow

advances to step 340. In the phases shown in Figs. 21A
to 21D, the printing unit 1-2 reaches the plate supply
position first. The flow advances to step 333.
[0059] The CPU 205 outputs a motor normal rotation
signal in step 333 to rotate the plate cylinders 1-11 to
1-41 synchronously in the normal direction. During syn-
chronous rotation, the new plate 105 is gradually wound
around the circumferential surface of the plate cylinder
1-11, and supply of the new plate 105 progresses. Dur-
ing synchronous rotation of the plate cylinders 1-11 to
1-41, the angular positions of the plate replacing appa-
ratuses which are detected by the rotary encoder 203
are sequentially changed. The CPU 205 continuously
reads the angular positions as present positions (step
334) and determines whether the present position
reaches the plate supply position of the printing unit 1-2
(step 335). If YES in step 335, the CPU 205 stops out-
putting the motor normal rotation signal (step 336) to
stop rotation of the motor 202. The plate cylinders 1-11
to 1-41 are synchronously stopped. In this state, the
plate cylinder 1-21 is stopped at an angular position
spaced apart from the position of Fig. 21C by the angle
θ4, thus assuming the plate supply position.
[0060] In this state, the CPU 205 outputs a plate sup-
ply signal for instructing plate supply in the printing unit
1-2 (step 337). Upon reception of the plate supply signal,
the control circuit 212 supplies a plate insertion signal
to the automatic plate replacing apparatus 4-2 and a
leading-side plate lockup closing signal to the plate cyl-
inder 1-21. Upon reception of the plate insertion signal,
the automatic plate replacing apparatus 4-2 starts a
plate supply operation (time t7 in Fig. 16C), and a new
plate 105 chucked and held in the corresponding loader
is moved downward. The leading-edge portion of the
new plate is inserted into the open leading-side plate
lockup device 1-22. When the leading-side plate lockup
closing signal is generated, the leading-side plate lock-
up device 1-22 is closed while gripping the leading-edge
portion of the new plate 105. The CPU 205 stores the
number of the printing unit 1-2 as a unit whose plate sup-
ply has been completed (step 338). The CPU 205 then
determines whether plate supply of all the printing units
is completed (step 339), and the flow returns to step 330.
[0061] In the next step 331, a plate supply position of
the printing unit 1-3 is selected. In step 333 after step
332, the plate cylinders 1-11 to 1-41 are synchronously
rotated in the normal direction, so that supply of the new
plate 105 on the plate cylinder 1-21 progresses. When
the plate cylinder 1-31 reaches a normal rotation posi-
tion angularly spaced apart from the position of Fig. 21B
by the angle θ5, this angular position is given as the
plate supply position, and the plate cylinders 1-11 to
1-41 are synchronously stopped. The plate supply op-
eration of the printing unit 1-3 is started (time t8 in Fig.
16B). More specifically, a new plate 105 chucked and
held by the automatic plate replacing apparatus 4-3 is
moved downward, and the leading-side plate lockup de-
vice 1-32 is closed while gripping the leading-edge end
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portion of this new plate 105. The CPU 205 stores the
number of the printing unit 1-3 as a unit whose plate sup-
ply has been completed, and the flow returns to step
330.
[0062] In the next step 331, a plate supply position of
the printing unit 1-4 is selected. In step 333 after step
332, the plate cylinders 1-11 to 1-41 are synchronously
rotated in the normal direction, so that supply of the new
plate 105 on the plate cylinder 1-41 progresses. When
the plate cylinder 1-41 reaches a normal rotation posi-
tion angularly spaced apart from the position of Fig. 21A
by the angle θ5, this angular position is given as the
plate supply position, and the plate cylinders 1-11 to
1-41 are synchronously stopped. The plate supply op-
eration of the printing unit 1-4 is started (time t9 in Fig.
16A). More specifically, a new plate 105 chucked and
held by the automatic plate replacing apparatus 4-4 is
moved downward, and the leading-side plate lockup de-
vice 1-42 is closed while gripping the leading-edge por-
tion of this new plate 105. The CPU 205 stores the
number of the printing unit 1-4 as a unit whose plate sup-
ply has been completed, and the flow returns to step
330.
[0063] In the next step 331, the trailing-side plate lock-
up position of the printing unit 1-1 is selected. For this
reason, the flow advances to step 340 through step 332,
and the number of the unit whose plate supply has been
completed is read by the CPU 205. The CPU 205 then
collates the read number of the unit whose plate supply
has been completed with the number of a printing unit
whose trailing-side plate lockup closing position is se-
lected (step 341). If YES in step 341, the flow advances
to step 342. In this case, since the printing unit 1-1 is
detected as a unit whose plate supply has been com-
pleted, the flow actually advances to step 342. In step
342, the CPU 205 outputs a motor normal rotation signal
to synchronously rotate the plate cylinders 1-11 to 1-41
in the normal direction. The CPU 205 continuously
reads the present positions of the apparatuses (step
343) and determines whether the present position
reaches the trailing-side plate lockup closing position of
the printing unit 1-1 (step 344). When the CPU 205 de-
termines that the present position coincides with the
trailing-side plate lockup closing position, the CPU 205
stops outputting the motor normal rotation signal (step
345), thereby stopping rotation of the motor 202. Syn-
chronous rotation of the plate cylinders 1-11 to 1-41 is
stopped, and the plate cylinder 1-11 is stopped at a pre-
determined angular position, thereby assuming the trail-
ing-side plate lockup closing position.
[0064] In this state, the CPU 205 supplies a trailing-
side plate lockup closing signal to the printing unit 1-1
(step 346). When the trailing-side plate lockup closing
signal is generated, the trailing-side plate lockup device
1-13 is closed while gripping the trailing-edge end por-
tion of the new plate 105, and at the same time the load-
er 83-1 of the automatic plate replacing apparatus 4-1
is retracted. Therefore, supply of the new plate to the

printing unit 1-1 is completed (time t10 in Fig. 16D). The
CPU 205 determines whether plate supply of all the
printing units has been completed (step 339). In step
331 after step 330, the trailing-side plate lockup closing
position of the printing unit 1-2 is selected by the CPU
205. The operations in steps 340 to 346 are performed
to complete the supply of the plate to the printing unit
1-2 (time t11 in Fig. 16C). Similarly, at time t12 in Fig.
16B, supply of the new plate to the printing unit 1-3 is
completed. At time t13 in Fig. 16A, supply of the new
plate to the printing unit 1-4 is completed. When the CPU
205 determines that supply of the new plates to all the
printing units is completed, i.e., when the operation
reaches time t13 in Fig. 16A, the flow advances to step
347. In this step, the CPU 205 outputs a safety cover
closing signal. The safety covers 1-12 to 1-42 in the
printing units 1-1 to 1-4 are closed.
[0065] In the above operations, for the sake of sim-
plicity, the trailing-side plate lockup closing positions of
all the printing units do not come before the plate supply
position of any printing unit. However, when a trailing-
side plate lockup closing position of a given printing unit
comes before the plate supply start positions of the re-
maining printing units, the printing unit having the trail-
ing-side plate lockup closing position selected in step
331 may not be a printing unit whose plate supply has
been completed. In this case, the flow advances to step
348 through step 341. Plate supply positions and the
trailing-side plate lockup closing positions of the remain-
ing printing units except for the trailing-side plate lockup
closing position of the given printing unit are stored in a
submemory, the stored data are read out (step 349), and
the flow returns to step 331.
[0066] In the above embodiment, the plates are auto-
matically replaced with each other, with a four-color
printing press being exemplified. However, the present
invention is also applicable to a printing press having
two or more printing units.
[0067] As is apparent from the above description,
there is provided a plate replacing apparatus for a print-
ing press with which replacement of an old plate with a
new plate, which is partially manually performed in a
conventional apparatus, can be fully automatically per-
formed. Therefore, skills are not required, energy sav-
ings can be achieved. the preparation time can be short-
ened, and productivity can be improved.
[0068] Since there is provided a drive shaft operative-
ly connected to a motor via a belt and a predetermined
position stop unit for a plate cylinder, with a driven gear
being mounted on the drive shaft, and the predeter-
mined position stop unit comprising a driving gear mov-
able to be meshed with or not to be meshed with the
driven gear, and a motor, connected to the driving gear,
for driving and rotating the driving gear by a predeter-
mined angle, during printing, even if the driven side is
overloaded, the belt slips, and the overload does not act
on the motor side, thereby assuring safety. At the same
time, at the time of plate replacement, the plate cylinder
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is stopped at the predetermined position, so that oper-
ational precision can be improved, and an operation er-
ror does not occur.
[0069] With the method of replacing an old plate
mounted on a circumferential surface of each of first to
Nth plate cylinders with a new plate, the total plate re-
placement time can be shorter than the sum of the plate
removal and plate supply periods independently re-
quired in the respective printing units. Therefore, prep-
aration time can be shortened, working efficiency of the
printing press can be improved, and the number of rev-
olutions of the plate cylinder can be reduced.

Claims

1. A plate replacing apparatus for a printing press
comprising a plurality of printing press units, each
of which includes one such plate replacing appara-
tus having a plate fixing apparatus arranged in a
gap (2) in a circumferential surface of a plate cylin-
der (1) and consisting of a leading-side plate lockup
device (5) for gripping one end of a plate (89 105)
wound around said circumferential surface and a
trailing-side plate lockup device for gripping the oth-
er end of the plate (89,105), a plate lockup opening/
closing unit, connected to said leading- and trailing-
side plate lockup devices (5, 30) through a cam
shaft (19, 38), for opening/closing said leading- and
trailing-side plate lockup devices (5, 30) upon piv-
otal movement of said cam shaft (19, 38), a prede-
termined plate position stop unit including a motor
(146) for pivoting said plate cylinder (1) to stop at a
plate gripper position, a plate press unit (118) for
pressing the new plate (105) inserted into said lead-
ing-side plate lockup device (5) and wound around
said circumferential surface of said plate cylinder
(1) and for inserting the other end of the new plate
(105) into said trailing-side plate lockup device (30),
and a controller for operating said plate lockup
opening/closing unit and said predetermined plate
position stop unit, characterized by:

a plate holding apparatus drive unit (84) for
driving a plate holding apparatus (83) on said
plate replacing apparatus between an opera-
tion position, in which a distal end portion of
said plate holding apparatus (83) comes close
to said plate lockup devices (5, 30), and a stor-
age position, in which said distal end portion of
said plate holding apparatus (83) is separated
from said plate lockup devices (5, 30);

a plate removal unit for gripping an old plate
(89) released from said plate lockup devices (5,
30) and inserted into said plate holding appa-
ratus (83) upon rotation of said plate cylinder
(1), and for moving said old plate (89) into said

plate holding apparatus (83);

a plate supply unit for inserting a new plate
(105) loaded in said plate holding apparatus
(83) into said leading-side plate lockup device
(5);

a drive shaft (129) meshed with said plate cyl-
inder (1) through gears to transfer rotation, said
motor (146) having a driving gear (151) and
said predetermined position stop unit further in-
cluding clutch means (136, 138, 139-142, 144)
for selectively connecting said driving gear
(151) to a driven gear (132) mounted on said
drive shaft (129) so as to rotate said plate cyl-
inder by a predetermined angle, wherein upon
disengagement of said driving gear from said
driven gear, said drive shaft (129) is adapted to
be driven by a belt,

said controller being adapted to sequentially
operate said plate lockup opening/closing unit,
said predetermined plate position stop unit,
said plate holding apparatus drive unit, said
plate removal unit, said plate supply unit and
said plate press unit for said plurality of printing
press units according to a predetermined timing
in the order of the arrival of each plate cylinder
at its plate removal position and in the order of
the arrival of each plate cylinder at its plate sup-
ply position, respectively, with the movement of
all plate cylinders being performed synchro-
nously in a first and a second direction, respec-
tively.

2. A method of replacing old plates (89) mounted on
the circumferential surfaces of each of first to Nth
plate cylinders (1-11 - 1-N1) of a printing press with
new plates (105), including
stopping said first plate cylinder (1-11) in a plate re-
moval position and removing an old plate (89) from
said first plate cylinder while synchronously rotating
said first to Nth plate cylinders (1-11 - 1-N1) in a first
direction,
removing each old plate (89) from each further cor-
responding plate cylinder (1) as this has reached its
respective plate removal position and has been
stopped, during synchronous rotation of said first to
Nth plate cylinders (1-11 - 1-1N) in said first direc-
tion,
stopping the last plate cylinder (1) from which the
old plate (89) has been removed at its plate supply
position and supplying the new plate (105) to said
last plate cylinder (1) while synchronously rotating
said first to Nth cylinders (1-11 - 1-N1) in the other
(second) direction, and
stopping each further plate cylinder (1) as it reaches
its respective plate supply position and supplying a
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new plate (105) during synchronous rotation of said
first to Nth plate cylinders (1-11 - 1-N1) in said other
direction, until said first cylinder (1-11) has been
supplied with the new plate (105).

3. A method according to claim 2, characterized in
that each of the steps of synchronously rotating
said first to Nth plate cylinders (1-11 - 1-N1) com-
prises the step of rotating said first to Nth plate cyl-
inders (1-11 - 1-N1) with a predetermined phase dif-
ference.

4. A method according to claim 3, characterized in
that the predetermined phase difference is 360°/N.

5. A method according to claim 2, characterized in
that the plate supply positions of said first to Nth
plate cylinders (1-11 - 1-N1) and corresponding
trailing-side plate lockup closing positions are
stored and accessible as needed.

Patentansprüche

1. Eine Plattenwechselvorrichtung für eine Druck-
presse umfassend eine Mehrzahl Druckmaschi-
neneinheiten, von denen jede eine solche Platten-
wechselvorrichtung mit einer Plattenbefestigungs-
vorrichtung, die in einem Spalt (2) in einer Umfangs-
fläche eines Plattenzylinders (1) angeordnet ist so-
wie aus einer vorauslaufenden Platteneinspannein-
richtungen (5) zum Erfassen eines Endes einer um
eine Umfangsfläche eines Plattenzylinders (1) ge-
wickelten Platte (89, 105) und einer nachlaufenden
Platteneinspanneinrichtung (30) zum Erfassen des
anderen Endes der Platte (89, 105) besteht, mit ei-
ner durch eine Nockenwelle (19, 38) mit den vor-
auslaufenden und nachlaufenden Platteneinspan-
neinrichtungen (5, 30) verbundenen, Plattenein-
spannöffnungs/schließ-Einheit zum Öffnen/Schlie-
ßen der vorauslaufenden und nachlaufenden Plat-
teneinspanneinrichtungen (5, 30) bei Drehbewe-
gung der Nockenwelle (19, 38), mit einer in vorbe-
stimmter Plattenposition haltenden Einheit, die ei-
nen Motor (146) einschließt, zum Drehen des
Plattenzylinders (1) zwecks Anhaltens in einer Po-
sition zum Plattenerfassen, mit einer Plattenan-
drückeinheit (118) zum Andrücken der in die vor-
auslaufende Platteneinspanneinrichtung (5) einge-
fügten und um die Umfangsfläche des Plattenzylin-
ders (1) gewickelten neuen Platte (105), und zum
Einfügen des anderen Endes der neuen Platte
(105) in die nachlaufende Platteninspanneinrich-
tung (30), und mit einer Steuerung zum Betätigen
der Platteneinspannöffnungs/schließ-Einheit und
der in vorbestimmter Plattenposition haltenden Ein-
heit,
gekennzeichnet durch:

eine Plattenhaltevorrichtung-Antriebseinheit
(84) zum Antreiben einer Plattenhaltevorrich-
tung (83) auf der Plattenwechselvorrichtung
zwischen einer Betätigungsposition, in der ein
entferntes Endteil der Plattenhaltevorrichtung
(83) dicht an die Platteneinspanneinrichtungen
(5, 30) gelangt, und einer Lagerposition, in der
das entfernte Endteil der Plattenhaltevorrich-
tung (83) von den Platteneinspanneinrichtun-
gen (5, 30) getrennt ist;

eine Plattenentfernungseinheit zum Erfassen
einer bei Drehung des Plattenzylinders (1) von
den Platteneinspanneinrichtungen (5, 30) frei-
gegebenen und in die Plattenhaltevorrichtung
(83) eingefügten alten Platte (89), und zum Be-
wegen der alten Platte (89) in die Plattenhalte-
vorrichtung (83);

eine Plattenzuführeinheit zum Einfügen einer in
der Plattenhaltevorrichtung (83) geladenen
neuen Platte (105) in die vorauslaufende Plat-
teneinspanneinrichtung (5);

eine Antriebswelle (129), die zur Rotations-
übertragung über Getriebe mit dem Plattenzy-
linder (1) in Eingriff steht, wobei der Motor (146)
ein Antriebsritzel (151) und die in vorbestimm-
ter Plattenposition haltende Einheit weiter
Kupplungsmittel (136, 138, 139-142, 144) zur
selektiven Verbindung des Antriebsritzel (151)
mit einem auf der Antriebswelle (129) ange-
brachten angetriebenen Getrieberad (132)
zum Drehen des Plattenzylinders um einen vor-
bestimmten Winkel umfaßt, wobei bei Lösen
des Antriebsritzels von dem getriebenen Ge-
trieberad die Antriebswelle (129) durch einen
Gurt treibbar ist,

wobei die Steuerung ausgebildet ist zur sequentiel-
len Betätigung der Platteneinspannöffnungs/-
schließ-Einheit, der in vorbestimmter Plattenpositi-
on haltenden Einheit, der Plattenhaltevorrichtung-
Antriebseinheit, der Plattenentfernungseinheit, der
Plattenzuführeinheit und der Plattenandrückeinheit
für die Mehrzahl der Druckmaschineneinheiten zu
vorbestimmten Zeitpunkten in der Reihenfolge der
Ankunft jedes Plattenzylinders an seiner Platten-
entfernungsposition bzw. in der Reihenfolge der
Ankunft jedes Plattenzylinders an seiner Plattenzu-
führposition, wobei die Bewegung aller Plattenzy-
linder synchron in einer ersten bzw. einer zweiten
Richtung erfolgt.

2. Ein Verfahren zum Austauschen alter Platten (89)
die auf den Umfangsflächen jeweils erster bis N-ter
Plattenzylinder (1-11 - 1-N1) einer Druckpresse an-
gebracht sind, gegen neue Platten (105),
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umfassend
Anhalten des ersten Plattenzylinder (1-11) in einer
Plattenentfernungsposition und Entfernen der alten
Platte (89) von dem ersten Plattenzylinder, wäh-
rend die ersten bis N-ten Plattenzylinder (1-11 -
1-N1) synchron in einer ersten Richtung gedreht
werden,
Entfernen jeder alten Platte (89) von jedem weite-
ren entsprechenden Plattenzylinder (1), wenn die-
ser seine betreffende Plattenentfernungsposition
erreicht hat und angehalten worden ist, bei synchro-
ner Drehung des ersten bis N-ten Plattenzylinders
(1-11, 1-1N) in der ersten Richtung,
Anhalten des letzten Plattenzylinders (1), von dem
die alte Platte (89) entfernt worden ist, an seiner
Plattenzuführposition, und Zuführen der neuen
Platte (105) an diesen letzten Plattenzylinder (1),
während die ersten bis N-ten Zylinder (1-11, 1-1N)
synchron in der anderen zweiten Richtung gedreht
werden, und
Anhalten jedes weiteren Plattenzylinders (1), wen
dieser seine jeweilige Plattenzuführposition er-
reicht, und Zuführen einer neuen Platte (105) bei
synchroner Drehung des ersten bis N-ten Platten-
zylinders (1-11, 1-1N) in der anderen Richtung, bis
dem ersten Zylinder (1-11) die neue Platte (105) zu-
geführt ist.

3. Ein Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, daß jeder der Schritte der synchronen
Drehung des ersten bis N-ten Plattenzylinders
(1-11, 1-N1) den Schritt der Drehung des ersten bis
N-ten Plattenzylinders (1-11, 1-N1) mit vorbestimm-
ter Phasenverschiebung umfaßt.

4. Ein Verfahren nach Anspruch 3, dadurch gekenn-
zeichnet, daß die vorbestimmte Phasenverschie-
bung 360°/N beträgt.

5. Ein Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, daß die Plattenzuführpositionen des er-
sten bis N-ten Plattenzylinders (1-11, 1-N1) und
entsprechende Schließ-Positionen der nachlaufen-
den Platteneinspannung gespeichert und bei Be-
darf zugänglich sind.

Revendications

1. Appareil pour le remplacement d'une plaque dans
une presse à imprimer comprenant une pluralité
d'unités de presse à imprimer, chacune d'elles com-
prenant un tel appareil de remplacement de plaque,
comportant un appareil de fixation de plaque dispo-
sé dans un intervalle (2) prévu dans la surface pé-
riphérique du cylindre (1) porte-plaque et constitué
d'un dispositif (5) de verrouillage de plaque, côté
bord d'attaque, pour saisir une extrémité d'une pla-

que (89, 105) enroulée autour de ladite surface pé-
riphérique et un dispositif de verrouillage de plaque,
côté bord de fuite, pour saisir l'autre extrémité de la
plaque (89,105) d'une unité d'ouverture/fermeture
de verrouillage de plaque, reliée auxdits dispositifs
(5,30) de verrouillage de plaque, côté bord d'atta-
que et côté bord de fuite, par l'intermédiaire d'un
arbre à cames (19,38) pour ouvrir/fermer lesdits
dispositifs (5,30) de verrouillage de plaque, côté
bord d'attaque et côté bord de fuite, par un mouve-
ment de pivotement dudit arbre à cames (19,38),
d'une unité d'arrêt de position prédéterminée de
plaque comprenant un moteur (146) pour faire pi-
voter ledit cylindre (1) porte-plaque de façon à l'ar-
rêter dans une position de saisie de plaque, d'une
unité (118) de pressage de plaque pour presser la
nouvelle plaque (105) introduite dans ledit dispositif
(5) de verrouillage de plaque, du côté bord d'atta-
que, et enroulée autour de ladite surface périphéri-
que dudit cylindre (1) porte-plaque et pour introdui-
re l'autre extrémité de la nouvelle plaque (105) dans
ledit dispositif (30) de verrouillage de plaque, du cô-
té bord de fuite, et d'un dispositif de commande pour
actionner ladite unité d'ouverture/fermeture de ver-
rouillage de plaque et ladite unité d'arrêt dans une
position prédéterminée de plaque, ledit appareil
étant caractérisé en ce qu'il comprend :

une unité (84) d'entraînement d'un appareil de
retenue de plaque pour entraîner un appareil
(83) de retenue de plaque sur ledit appareil de
remplacement de plaque entre une position de
fonctionnement dans laquelle une partie de
l'extrémité distale dudit appareil de retenue de
plaque (83) vient à proximité desdits dispositifs
(5,30) de verrouillage de plaque et une position
de stockage dans laquelle ladite partie d'extré-
mité distale dudit appareil (83) de retenue de
plaque est séparée desdits dispositifs (5,30) de
verrouillage de plaque ;
une unité d'enlèvement de plaque pour saisir
une plaque ancienne (89) libérée desdits dis-
positifs (5,30) de verrouillage de plaque et in-
troduite dans ledit appareil (83) de retenue de
plaque lors de la rotation dudit cylindre (1) por-
te-plaque, et pour déplacer ladite plaque an-
cienne (89) et l'amener dans ledit appareil (83)
de retenue de plaque ;
une unité d'approvisionnement de plaque pour
introduire une nouvelle plaque (105) chargée
dans ledit appareil (83) de retenue de plaque
et l'amener dans ledit dispositif (5) de ver-
rouillage de plaque, du côté bord d'attaque ;
un arbre d'entraînement (129) qui est en prise
avec ledit cylindre (1) porte-plaque par l'inter-
médiaire d'engrenages, de façon à transmettre
la rotation, ledit moteur (146) comportant un pi-
gnon d'entraînement (151) et ladite unité d'arrêt
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en position prédéterminée comprenant en
outre des moyens d'embrayage (136,138,
139-142,144) pour relier sélectivement ledit pi-
gnon d'entraînement (151) à un pignon entraî-
né (132) monté sur ledit arbre d'entraînement
(129) de façon à faire tourner ledit cylindre por-
te-plaque d'un angle prédéterminé, où après
dégagement dudit pignon d'entraînement
d'avec le pignon entraîné, ledit arbre d'entraî-
nement (129) est susceptible d'être entraîné
par une courroie,
ledit dispositif de commande étant susceptible
d'actionner séquentiellement ladite unité
d'ouverture/fermeture de verrouillage de pla-
que, ladite unité d'arrêt dans une position pré-
déterminée de plaque, ladite unité d'entraîne-
ment de l'appareil de retenue de plaque, ladite
unité d'enlèvement de plaque, ladite unité d'ap-
provisionnement de plaque et ladite unité de
pressage de plaque pour ladite pluralité des
unités de presse à imprimer conformément à
un programme de temps prédéterminé dans
l'ordre d'arrivée de chaque cylindre porte-pla-
que dans sa position d'enlèvement de plaque
et dans l'ordre d'arrivée de chaque cylindre por-
te-plaque dans sa position d'approvisionne-
ment de plaque, respectivement, avec le mou-
vement de tous les cylindres porte-plaque qui
sont effectués de façon synchrone dans une
première et une seconde direction, respective-
ment.

2. Procédé de remplacement de plaques anciennes
(89) montées sur les surfaces périphériques de
chacun des premier au énième cylindres porte-pla-
que (1-11--1-N1) d'une presse à imprimer par de
nouvelles plaques (105), comprenant les étapes
consistant à :

stopper ledit premier cylindre porte-plaque
(1-11) dans une position d'enlèvement de pla-
que et enlever la plaque ancienne (89) dudit
premier cylindre porte-plaque tout en faisant
tourner de façon synchrone lesdits premier au
énième cylindres porte-plaque (1-11--1-N1)
dans une première direction,
enlever chaque plaque ancienne (89) de cha-
que cylindre porte-plaque correspondant suc-
cessif (1) lorsqu'il a atteint sa position respec-
tive d'enlèvement de plaque et qu'il a été arrêté,
lors de la rotation synchrone dudit premier au
énième cylindre porte-plaque (1-11 -- 1-N1)
dans ladite première direction,
arrêter le dernier cylindre porte-plaque (1) dont
la plaque ancienne (89) a été enlevée dans sa
position d'approvisionnement de plaque et
fournir la nouvelle plaque (105) audit dernier
cylindre porte-plaque (1) tout en faisant tourner

de façon synchrone lesdits premier au énième
cylindres (1-11 -- 1-N1) dans l'autre (seconde)
direction, et
arrêter chaque autre cylindre porte-plaque (1)
lorsqu'il atteint sa position d'approvisionne-
ment respectif de plaque et approvisionner une
nouvelle plaque (105) lors de la rotation syn-
chrone dudit première au énième cylindres por-
te-plaque (1-11 -- 1-N1) dans ladite autre direc-
tion, jusqu'à ce que ledit premier cylindre (1-11)
ait été approvisionné avec la nouvelle plaque
(105).

3. Procédé selon la revendication 2, caractérisé en
ce que chaque étape de rotation synchrone dudit
premier audit énième cylindres porte-plaque (1-11
- 1-N1) comprend l'étape consistant à faire tourner
ledit premier audit énième cylindres porte-plaque
(1-11 - 1-N1) avec une différence de phase déter-
minée.

4. Procédé selon la revendication 3, caractérisé en
ce que la différence de phase prédéterminée est
de 360°/N.

5. Procédé selon la revendication 2, caractérisé en
ce que les positions d'approvisionnement de pla-
que dudit premier audit énième cylindres porte-pla-
que (1-11 - 1-N1) et correspondant aux positions de
fermeture de verrouillage de plaque, du côté bord
de fuite, sont stockées et accessibles lorsque c'est
nécessaire.
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