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Description

Technical Field

[0001] The present invention relates to an intermittent
printing apparatus.

Background art

[0002] An intermittent printing apparatus is a printer
capable of printing images on a base material to be print-
ed with small spaces in a top and bottom direction (ver-
tical direction) by repeating steps of ; printing images on
the base material to be printed while travelling it in a for-
ward direction; then travelling it in a backward (reverse)
direction without printing images ; and printing again
while travelling it in the forward direction.
[0003] For example, an intermittent printing apparatus
is disclosed in JP Patent Application Laid-Open No. H
2-75561.
[0004] Further for example, EP 2 251 196 A2 describes
an intermittently operable printing machine for printing a
material web from a roll having at least two in the direction
of the web successively arranged printing units.
[0005] Further for example, US 2011/242167 A1 de-
scribes a printing apparatus depositing separate colors
of inkjet ink, under computer control, directly onto blanket
cylinders.
[0006] Further for example, JP 4 960035B2 describes
a printing machine performing a plurality of variable print-
ings between a pair of feed rollers.
[0007] According to the intermittent printing apparatus,
a plurality of printing units each having a plate cylinder,
a blanket cylinder and an impression cylinder is provided
between two feeding rollers which are rotationally driven
in the forward and backward (reverse) directions. A pe-
ripheral surface of the blanket cylinder has a large-diam-
eter part to be pressed against a peripheral surface of
the impression cylinder and a small-diameter part to be
separated from the peripheral surface of the impression
cylinder.
[0008] And, when the base material to be printed is
travelled in the forward direction by rotationally driving
the two feeding rollers forwardly, images are printed on
the base material to be printed by pressing the large-
diameter part of the blanket cylinder against the periph-
eral surface of the impression cylinder. After images have
been printed, the two feeding rollers are rotationally driv-
en backwardly to make the base material to be printed
travel backwardly. When the base material to be printed
is travelled in the backward direction, as the base material
to be printed passes through a gap between the small-
diameter part of the blanket cylinder and the peripheral
surface of the impression cylinder, image is not printed.
[0009] By repeating such operations, images may be
printed on the base material to be printed with small spac-
es in the vertical direction.
[0010] Meanwhile, in the intermittent printing appara-

tus, as the base material to be printed passes through a
gap between the small-diameter part of the blanket cyl-
inder and the peripheral surface of the impression cylin-
der when the base material to be printed is travelled in
the backward direction, the base material to be printed
is not held between the impression cylinder and the blan-
ket cylinder, its movement is thereby rendered unrestrict-
ed.
[0011] For this reason, a deviation and looseness may
easily occur in the base material to be printed while the
base material to be printed is travelled in the backward
direction. If the deviation and looseness occur in the base
material to be printed, damages and printing stain etc. of
the base material to be printed may occur when the base
material to be printed is brought into contact with the blan-
ket cylinder and the impression cylinder.
[0012] An intermittent printing apparatus capable of
solving such problem is disclosed in JP Patent Applica-
tion Laid-open No. 2006-247869.
[0013] This intermittent printing apparatus is config-
ured so that a base material to be printed is wound around
a peripheral surface of an impression cylinder at a pre-
scribed winding angle and the impression cylinder is ro-
tationally driven in the forward or backward direction in
synchronization with two feeding rollers by providing two
guide rollers.
[0014] According to such intermittent printing appara-
tus, as the base material to be printed is wound around
the peripheral surface of the impression cylinder, the
base material to be printed is prevented from moving
when the base material to be printed is travelled in the
backward direction. Therefore, the deviation and loose-
ness never occur in the base material to be printed when
the base material to be printed is travelled in the back-
ward direction.

Summary of the invention

Problems to be solved by the invention

[0015] When effecting (performing) printing by such in-
termittent printing apparatus as disclosed in JP Patent
Application Laid-open No.2006-247869, in which the
base material to be printed is wound around the periph-
eral surface of the impression cylinder and the impres-
sion cylinder is rotationally driven forwardly and back-
wardly, the deviation in printing registration (misregistra-
tion) sometimes occurs, in particular, the deviation in
printing registration frequently occurs when effecting
printing using a film as the base material to be printed.
[0016] Inventers of the present invention have carried
out investigation into a cause of occurrence of the devi-
ation in printing registration and found in the followings
which result in the present invention.
[0017] As the base material to be printed is wound
around the peripheral surface of the impression cylinder,
it is difficult to travel the base material to be printed by
sliding on the peripheral surface of the impression cylin-
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der.
[0018] As a result, the base material to be printed is
travelled in the forward and backward directions by the
rotation of the impression cylinder, by rotationally driving
the impression cylinder forwardly and backwardly in syn-
chronization with feeding rollers.
[0019] Accordingly, when the base material to be print-
ed is travelled backwardly or made a turn, as the periph-
eral surface of the impression cylinder is separated from
the small-diameter part of the blanket cylinder, so that
the base material to be printed is not in contact with the
small-diameter part of the blanket cylinder, the base ma-
terial to be printed is travelled only by a frictional force
generated between the peripheral surface of the impres-
sion cylinder and the base material to be printed without
contacting with the small-diameter part of the blanket cyl-
inder, a slip can be caused between the peripheral sur-
face of the impression cylinder and the base material to
be printed when the frictional force is small.
[0020] When the slip is caused between the peripheral
surface of the impression cylinder and the base material
to be printed, as a position where a front end of the large-
diameter part of the blanket cylinder in the rotational di-
rection starts to contact with the base material to be print-
ed may be displaced in the vertical direction at the time
of printing images on the base material to be printed while
the base material to be printed is travelled forwardly, the
printing registration may be displaced.
[0021] Moreover, as distance of slippage is not con-
stant but dispersed, the deviation in printing registration
may be occurred.
[0022] When effecting printing using the base material
to be printed having high surface smoothness, as a slip
between the base material to be printed and the periph-
eral surface of the impression cylinder may easily be
caused, the printing registration may be frequently oc-
curred.
[0023] When a film is used as the base material to be
printed, as the film is impermeable and its density is high,
air remaining between the peripheral surface of the im-
pression cylinder and the film cannot escape from the
surface of the film through the film, while the film is wound
around the peripheral surface of the impression cylinder.
[0024] Furthermore, when a rotational speed of the im-
pression cylinder (a travelling speed of the base material
to be printed) is increased, air may be drawn into a gap
between the peripheral surface of the impression cylinder
and the film, so that an air layer can be formed.
[0025] As mentioned above, when the film is used as
the base material to be printed, as the frictional force
between the peripheral surface of the impression cylinder
and the film is small and the slip may easily be caused,
the deviation in printing registration may be frequently
occurred.
[0026] The present invention has been made to resolve
the above-mentioned problems, its object is to provide
an intermittent printing apparatus in which the slip is not
caused between a peripheral surface of an impression

cylinder and a base material to be printed and the devi-
ation in printing registration is not occurred while the base
material to be printed is travelled.

[Means for solving problems]

[0027] The present invention relates to an intermittent
printing apparatus including a sheet introducing part
feeding a base material to be printed, a printing part hav-
ing a plurality of printing units for printing images on the
base material to be printed fed out from the sheet intro-
ducing part, and a sheet discharging part for discharging
the base material to be printed on which images have
been printed,

wherein the sheet introducing part has a buffer de-
vice on a sheet introducing side for storing the base
material to be printed in a loop shape and a step-
back roller on the sheet introducing side which is
rotationally driven forwardly to make the base mate-
rial to be printed travel forwardly and rotationally driv-
en backwardly to make the material to be printed
travel backwardly,
the printing units each have an impression cylinder
and a blanket cylinder having an image range which
is brought into contact with a peripheral surface of
the impression cylinder and a non-image range
which does not contact with the peripheral surface
of the impression cylinder,
the sheet discharging part has a step-back roller on
a sheet discharging side which is rotationally driven
forwardly to make the base material to be printed
travel forwardly and rotationally driven backwardly
to make the base material to be printed travel back-
wardly and a buffer device on the sheet discharging
side for storing the base material to be printed on
which images have been printed in a loop shape, the
step-back roller on the sheet introducing side and
the step-back roller on the sheet discharging side
are synchronously and rotationally driven forwardly
to make the base material to be printed travel for-
wardly, so that an image printing is effected on the
base material to be printed by the peripheral surface
of the impression cylinder and the image range of
the blanket cylinder, the step-back roller on the sheet
introducing side and the step-back roller on the sheet
discharging side are synchronously and rotationally
driven backwardly to make the base material to be
printed travel backwardly through a gap between the
peripheral surface of the impression cylinder and the
non-image range of the blanket cylinder, and
characterized in that a guide roller is provided on the
sheet discharging side and a guide roller is provided
on the sheet introducing side to wind the base ma-
terial to be printed passing through between the pe-
ripheral surface of the impression cylinder and the
blanket cylinder on the peripheral surface of the im-
pression cylinder at a prescribed winding angle,

3 4 



EP 3 711 952 B1

4

5

10

15

20

25

30

35

40

45

50

55

there is provided a nip roller for the impression cyl-
inder for pressing the base material to be printed
wound around the peripheral surface of the impres-
sion cylinder against the peripheral surface of the
impression cylinder,
the impression cylinder is rotationally driven forward-
ly in synchronization with the step-back roller on the
sheet introducing side and the step-back roller on
the sheet discharging side, when the base material
to be printed is travelled forwardly,
the impression cylinder is rotationally driven back-
wardly in synchronization with the step-back roller
on the sheet introducing side and the step-back roller
on the sheet discharging side, when the base mate-
rial to be printed is travelled backwardly,
wherein a drying device is provided for drying the
base material to be printed wound around the pe-
ripheral surface of the impression cylinder and a
cooling device of the impression cylinder is provided
for cooling the impression cylinder, and
the drying device is located on an upstream side of
the nip roller for impression cylinder in a forward ro-
tational direction of the impression cylinder.

[0028] In the intermittent printing apparatus of the
present invention, the guide roller on the sheet introduc-
ing side and the guide roller on the sheet discharging
side are provided so that an extension line of a travelling
path on the sheet introducing side between the guide
roller on the sheet introducing side and the impression
cylinder intersects with an extension line of a travelling
path on the sheet discharging side between the guide
roller on the sheet discharging side and the impression
cylinder.
[0029] According to such intermittent printing appara-
tus, it is possible that a winding angle at which the base
material to be printed is wound around the peripheral
surface of the impression cylinder may be more than 180
degrees, then, a frictional force between the peripheral
surface of the impression cylinder and the base material
to be printed can be thereby increased and a slip can be
securely prevented from causing.
[0030] In the intermittent printing apparatus of the
present invention, when printing images on the base ma-
terial to be printed by rotating the blanket cylinder over
the image range from a print starting position, the impres-
sion cylinder is rotationally driven forwardly at a same
constant speed as that of the blanket cylinder, when the
blanket cylinder is rotated over the non-image range from
a print ending position, the impression cylinder stops its
rotation after having been rotationally driven forwardly
while being decelerated from the constant speed, and
after having stopped its rotation, is rotationally driven
backwardly while being accelerated up to a prescribed
backward rotational driving speed, then its rotation is
stopped after having been rotationally driven backwardly
while being decelerated from the prescribed backward
rotational driving speed, after having stopped its rotation,

is rotationally driven forwardly while being accelerated
up to the constant speed, so that a rear end of a print
image on the base material to be printed is brought into
contact with a front end of a print range of the blanket
cylinder.
[0031] According to such intermittent printing appara-
tus, as the impression cylinder is gradually stopped its
rotation and is gradually started its rotation, the slip be-
tween the base material to be printed and the peripheral
surface of the impression cylinder is prevented from
causing and a failure or the like in a driving system of the
impression cylinder never be occurred.
[0032] In the intermittent printing apparatus of the
present invention, a curve representing a change in a
rotational driving speed ratio of the impression cylinder
when being rotationally driven forwardly while being de-
celerated is linearly symmetrical with a curve represent-
ing a change in the rotational driving speed ratio of the
impression cylinder when being rotationally driven for-
wardly while being accelerated, a curve representing a
change in the rotational driving speed ratio of the impres-
sion cylinder when being rotationally driven backwardly
while being accelerated is linearly symmetrical with a
curve representing a change in the rotational driving
speed ratio of the impression cylinder when being rota-
tionally driven backwardly while being decelerated, the
rotational driving speed ratio of the impression cylinder
from the constant speed to the prescribed backward ro-
tational driving speed and the rotational driving speed
ratio from the prescribed backward rotational driving
speed to the constant speed are smoothly changed along
a nearly U-shaped curve.
[0033] According to such intermittent printing appara-
tus, as the speed of the impression cylinder is smoothly
changed and the base material to be printed is smoothly
travelled in backward and forward directions by turning
its directions, the slip between the base material to be
printed and the peripheral surface of the impression cyl-
inder can be prevented from causing, and the printing
can be accurately effected on the base material to be
printed.
[0034] In the intermittent printing apparatus of the
present invention, a registration adjusting device is pro-
vided between respective printing units, the registration
adjusting device is configured to adjust the printing reg-
istration by changing a length of a travelling path of the
base material to be printed between the printing units.
[0035] According to such intermittent printing appara-
tus, as printing registration before effecting the printing
is adjusted by changing the length of the travelling path
between printing units, the printing registration can be
adjusted while the base material to be printed is wound
around the peripheral surface of the impression cylinder.
[0036] In the intermittent printing apparatus of the
present invention, the registration adjusting device has
a pull roller on the sheet introducing side, a pull roller on
the sheet discharging side and a movable roller, and is
configured so that a length of the travelling path between
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the pull roller on the sheet introducing side and the pull
roller on the sheet discharging side is changed by moving
the movable roller, both pull rollers are rotationally driven
forwardly to make the base material to be printed travel
forwardly and rotationally driven backwardly to make the
base material to be printed travel backwardly in synchro-
nization with the step-back roller on the sheet introducing
side and the step-back roller on the sheet discharging
side, and there are provided nip rollers for pull rollers for
pressing the base material to be printed wound around
the peripheral surface of the both pull rollers against the
peripheral surfaces of the both pull rollers.
[0037] According to such intermittent printing appara-
tus, as the slip is prevented from causing between the
peripheral surface of the pull roller on the sheet introduc-
ing side and the base material to be printed, and the slip
is also prevented from causing between the peripheral
surface of the pull roller on the sheet discharging side
and the base material to be printed, the deviation in print-
ing registration never be occurred owing to the registra-
tion adjusting device.
[0038] In the intermittent printing apparatus of the
present invention, a rotational speed of the step-back
roller on the sheet introducing side, a rotational speed of
the step-back roller on the sheet discharging side, a ro-
tational speed of the impression cylinder of respective
printing units, a rotational speed of the pull roller on the
sheet introducing side of each registration adjusting de-
vice and a rotational speed of the pull roller on the sheet
discharging side are separately controllable.
[0039] According to such intermittent printing appara-
tus, tension applied to the base material to be printed
can be adjusted for each printing unit.
[0040] In the intermittent printing apparatus of the
present invention, there are provided at least two pull
rollers around which the base material to be printed is
wound on the travelling path of the base material to be
printed between the printing units, the pull rollers are ro-
tationally driven forwardly to make the base material to
be printed travel forwardly and rotationally driven back-
wardly to make the base material to be printed travel
backwardly in synchronization with the step-back roller
on the sheet introducing side and the step-back roller on
the sheet discharging side, and there are provided nip
rollers for pull roller for pressing the base material to be
printed wound around the peripheral surface of each pull
roller against the peripheral surface of each pull roller.
[0041] According to such intermittent printing appara-
tus, the deviation and looseness in the base material to
be printed travelling the travelling path between the print-
ing units are prevented from occurring.
[0042] Furthermore, the frictional force between the
peripheral surface of the pull roller and the base material
to be printed is increased, the slip between them never
be caused and the deviation in printing registration is
prevented from occurring owing to provision of pull roll-
ers.
[0043] In the intermittent printing apparatus of the

present invention, the base material to be printed may
be a film.
[0044] According to such intermittent printing appara-
tus, images can be printed on the film without occurrence
of the deviation in printing registration.
[0045] According to the intermittent printing apparatus
of the present invention, as the slip is not caused between
the peripheral surface of the impression cylinder and the
base material to be printed when the base material to be
printed is travelled, the deviation in printing registration
is not to be occurred.
[0046] As ink of images printed on the base material
to be printed is fixed and dried by the drying device, there
is no image disturbance due to contact with the nip roller
for impression cylinder and the like and the nip roller for
impression cylinder cannot be contaminated with ad-
hered ink.
[0047] As the impression cylinder is cooled by the cool-
ing device, temperatures of the impression cylinder and
the base material to be printed would not be made high.
[0048] The base material to be printed can be stored
in a loop shape by the buffer device on the sheet intro-
ducing side and the buffer device on the sheet discharg-
ing side, the base material to be printed can be smoothly
travelled in the forward and backward directions.

Brief Description of Drawings

[0049]

Fig.1 is a front view of the whole of an intermittent
printing apparatus of an embodiment of the present
invention.
Fig.2 is an enlarged front view of a sheet feeding
part and a sheet introducing part of the intermittent
printing apparatus as shown in Fig.1.
Fig. 3 is an enlarged front view of a sheet discharging
part and a post-processing part of the intermittent
printing apparatus as shown in Fig.1.
Fig.4 is an enlarged front view of a part including two
printing units of the intermittent printing apparatus
as shown in Fig.1.
Figs.5A to 5C are views for explaining structures of
a printing plate, a blanket cylinder and an impression
cylinder.
Figs.6A to 6D are views for explaining an operation
of a printing unit from the start of printing to the end
of printing when carrying out first printing.
Figs. 7A to 7D are views for explaining an operation
of the printing unit from the end of first printing to the
start of second printing.
Figs. 8A to 8D are views for explaining an operation
from the start of second printing to the end of printing.
Fig.9 is a diagram showing a rotation angle and a
rotational driving speed ratio of the impression cyl-
inder with respect to a rotation angle of the blanket
cylinder.
Fig.10 is a diagram showing a change in the rota-
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tional driving speed of the impression cylinder.
Fig.11 is a view for explaining a printing unit to which
a small-sized blanket is mounted.
Fig.12 is a diagram showing the rotation angle and
the rotational driving speed ratio of the impression
cylinder with respect to the rotation angle of the blan-
ket cylinder.
Fig.13 is a view for explaining the printing unit to
which a large-sized blanket is mounted.
Fig.14 is a diagram showing the rotation angle and
the rotational driving speed ratio of the impression
cylinder with respect to the rotation angle of the blan-
ket cylinder.
Fig.15 is an enlarged front view of an impression
cylinder part of the printing unit as shown in Fig.4.
Fig.16 is a front view of a mounting part of a nip roller
for impression cylinder as shown in Fig.4.
Fig.17 is a sectional view of the mounting part of the
nip roller for impression cylinder as shown in Fig.16
taken along the line A-A.
Fig.18 is a front view of a mounting part of the im-
pression cylinder as shown in Fig.4.
Fig.19 is a sectional view of the mounting part of the
impression cylinder in Fig.18 taken along the line B-
B.
Fig.20 is an enlarged front view of a registration ad-
justing device as shown in Fig.4.
Fig.21 is a sectional view of the registration adjusting
device as shown in Fig.20 taken along the line C-C.
Fig.22 is a view for explaining tension adjustment of
a base material to be printed of each printing unit.
Fig.23 is a front view of a travelling path of the base
material to be printed between printing units accord-
ing to other embodiment.

Preferred embodiments of the Invention

[0050] A basic structure of the whole of an intermittent
printing apparatus of the present invention will be de-
scribed with reference to Fig.1. Fig.1 is a front view of
the whole of the intermittent printing apparatus of an em-
bodiment of the present invention.
[0051] An intermittent printing apparatus 100 compris-
es a sheet feeding part 1A for feeding a base material to
be printed W, a sheet introducing part 1B for feeding out
the base material to be printed W fed from the sheet
feeding part 1A, a printing part 2 for printing images on
the base material to be printed W fed out from the sheet
introducing part 1B, a sheet discharging part 3A for dis-
charging the base material to be printed W on which im-
ages have been printed (hereinafter referred to as a base
material to be printed W), and a post-processing part 3B
for post-processing the base material to be printed W.
[0052] The base material to be printed W used in such
intermittent printing apparatus 100 of this embodiment
may be a film having a high surface smoothness and
flexibility, for example, raw material for flexible packaging
is used.

[0053] In general, the flexible packaging means a gen-
eral term for packaging materials using a single or lam-
inated material which is thin and rich in flexibility such as
polypropylene (PP), polyethylene (PE) and the like.
[0054] As these are film materials, they have higher
surface smoothness and flexibility as compared to paper.
As other similar base material to be printed W, film meth-
od synthetic paper may be also available.
[0055] In the embodiment of the present invention, the
sheet feeding part 1A is a sheet feeding device 4 for
feeding the base material to be printed W which will be
described later.
[0056] The sheet introducing part 1B has a buffer de-
vice 5 on a sheet introducing side for storing the base
material to be printed W fed from the sheet feeding device
4 in a loop shape and a step-back roller 6 on the sheet
introducing side for travelling the base material to be
printed W stored in the buffer device 5 on the sheet in-
troducing side.
[0057] The printing part 2 has a plurality of printing
units, for example, 6 printing units, which are a first print-
ing unit 2a for printing by using a color of Black(K), a
second printing unit 2b for printing by using a color of
Cyan(C), a third printing unit 2c for printing by using a
color of Magenta (M), a fourth printing unit 2d for printing
by using a color of Yellow(Y), a fifth printing unit 2e and
a sixth printing unit 2f for white solid printing.
[0058] Moreover, the first to fourth printing units 2a to
2d effect color-printing on the base material to be printed
W with respective different one color.
[0059] After the completion of such color printing, white
solid printing is carried out by the fifth and sixth printing
units 2e, 2f.
[0060] The color printing can be visually recognized
from a side opposite to a printing surface of the base
material to be printed W through it. The white solid is
used as a background color to improve visibility of the
color printing.
[0061] Thus, as the printing part 2 has 6 printing units
2a,2b,2c,2d,2e,2f, a length of a travelling path of the base
material to be printed W between step-back rollers (a
distance from the step-back roller 6 on the sheet intro-
ducing side to a step-back roller 10 on a sheet discharg-
ing side which will be described later) is longer compared
to that in the intermittent printing apparatus having 4 print-
ing units as shown in JP Patent Application laid-open No.
2006-247869, the deviation in printing registration may
easily be occurred.
[0062] 6 printing units 2a, 2b, 2c, 2d, 2e, 2f each have
same structure and 3 cylinders which are a plate cylinder
7, a blanket cylinder 8 and an impression cylinder 9.
[0063] The sheet discharging part 3A has the step-
back roller 10 on the sheet discharging side for making
the base material to be printed W travel, a buffer device
11 on the sheet discharging side for storing the base
material to be printed W travelled by the step-back roller
10 on the sheet discharging side in a loop shape, an
automated printing registration device 38 and a monitor-
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ing device 39 which will be described later.
[0064] In the embodiment of the present invention, the
post-processing part 3B is a winding device 12 for wind-
ing the base material to be printed W stored in the buffer
device 11 on the sheet discharging side.
[0065] A basic printing operation of such intermittent
printing apparatus is as follows.
[0066] An image printing is carried out while travelling
the base material to be printed W in a forward direction
(a direction from the sheet introducing part 1B toward the
sheet discharging part 3A) by rotationally driving forward-
ly and synchronously the step-back roller 6 on the sheet
introducing side and the step-back roller 10 on the sheet
discharging side and while the base material to be printed
W is stored in a loop shape by the buffer device 5 on the
sheet introducing side and the buffer device 11 on the
sheet discharging side.
[0067] After the end of printing, the base material to be
printed W is travelled in a backward direction (a direction
from the sheet discharging part 3A toward the sheet in-
troducing part 1B) by rotationally driving backwardly and
synchronously the step-back roller 6 on the sheet intro-
ducing side and the step-back roller 10 on the sheet dis-
charging side, and the image printing is carried out while
the base material to be printed W is travelled in the for-
ward direction by rotationally driving forwardly and syn-
chronously the step-back roller 6 on the sheet introducing
side and the step-back roller 10 on the sheet discharging
side, after the rear end of printed image in the vertical
direction has been adjusted so that it is positioned at a
following print starting position.
[0068] Images are printed with small spaces in the ver-
tical direction on the base material to be printed W by
repeating such operations. In other words, the basic print-
ing operation is the same as those of conventional inter-
mittent printing apparatuses.
[0069] As shown in Fig.2, the sheet feeding device 4
has a sheet feeding shaft 20 on which a rolled base ma-
terial to be printed W is mounted, a feeding roller 21 for
feeding out and delivering the base material to be printed
W mounted on the sheet feeding shaft 20, a corona treat-
ing device 24 and a tension detection device 25 and a
meandering preventing device 26 which will be described
later. In other words, the sheet feeding device 4 includes
the sheet feeding shaft 20 through the feeding roller 21.
[0070] A powder brake (not shown) is connected to the
sheet feeding shaft 20 for imparting rotational resistance
thereto.
[0071] The base material to be printed W fed out from
the sheet feeding shaft 20 is wound around a peripheral
surface of the feeding roller 21. A driving motor (not
shown) is connected to the feeding roller 21, and the
feeding roller 21 is rotationally driven only in a feeding
direction of the base material to be printed W (clockwise
direction in Fig.2) by the driving motor.
[0072] The feeding roller 21 is not rotationally driven
in a direction opposite to the feeding direction (counter-
clockwise direction in Fig.2).

[0073] At least one nip roller 22 is pressed against the
peripheral surface of the feeding roller 21.
[0074] The base material to be printed W is held by the
nip roller 22 and the feeding roller 21 and is pulled with
the feeding roller 21 rotationally driven by the driving mo-
tor, so that the rolled base material to be printed W can
surely be fed out and delivered toward the buffer device
5 on the sheet introducing side by rotating the sheet feed-
ing shaft 20. The nip roller 22 is pressed against the pe-
ripheral surface of the feeding roller 21 within a region
around which the base material to be printed W is wound.
[0075] When the base material to be printed W is fed
out, though the sheet feeding shaft 20 is rotated, as the
rotational resistance is imparted to the sheet feeding
shaft 20 by the powder brake, tensile force (tension) of
a value corresponding to the rotational resistance (brak-
ing force) is induced in the base material to be printed W.
[0076] The corona treating device 24, the tension de-
tection device 25 and the meandering preventing device
26 are provided on a travelling path 23 of the base ma-
terial to be printed W from the sheet feeding shaft 20 to
the feeding roller 21.
[0077] The corona treating device 24 performs a coro-
na treatment on the surface of the base material to be
printed W. The surface of the base material to be printed
W is modified by the corona treatment, so that fixing prop-
erty of ink to the base material to be printed W is en-
hanced. As the base material to be printed W used in this
embodiment is a flexible packaging material such as a
film and the like, its fixing property is poor compared to
paper, then, it is preferable to perform the corona treat-
ment.
[0078] The tension detection device 25 detects tensile
force applied to the base material to be printed W fed out
from the sheet feeding shaft 20. A detected value of the
tensile force is compared with a set value of the tensile
force by a control unit (not shown). The control unit ad-
justs braking force of the powder brake so that the de-
tected value of the tensile force matches the set value of
the tensile force, whereby the base material to be printed
W may be constantly fed out at the set value of the tensile
force.
[0079] The meandering preventing device 26 detects
a position in the width direction of the base material to
be printed W and move the base material to be printed
W in the width direction to a prescribed position in the
width direction when the position is displaced from the
prescribed position. In this way, the position in the width
direction of the base material to be printed W is prevented
from displacing. Here, the width direction of the base ma-
terial to be printed W is a direction perpendicular to the
feeding direction.
[0080] The buffer device 5 on the sheet introducing
side, as shown in Fig.2, has a box shaped upward re-
cessed part 5a with an opening on top and a sucking
device (not shown) for sucking air in the upward recessed
part 5a, and stores the base material to be printed W in
a loop shape in the upward recessed part 5a by sucking
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air in the upward recessed part 5a by the sucking device.
Sucking force of the sucking device is controlled to pro-
vide the tensile force capable of preventing meandering
of the base material to be printed W stored in the upward
recessed part 5a.
[0081] Moreover, a rotational speed of the feeding roll-
er 21 is controlled according to an output of a sensor (not
shown) attached to the buffer device 5 so that a length
of the base material to be printed W stored in the upward
recessed part 5a falls within a prescribed range.
[0082] The step-back roller 6 on the sheet introducing
side has, as shown in Fig.2, two driving rollers 27 which
are rotationally driven forwardly and backwardly by a driv-
ing motor (not shown) and at least two nip rollers 28 which
are pressed against a peripheral surface of each of driv-
ing rollers 27. Two driving rollers 27 are spaced in the
vertical direction.
[0083] The base material to be printed W is to be trav-
elled in a converted S shape while being wound over two
driving rollers 27 and is held by each driving roller 27 and
nip roller 28 respectively. Two nip rollers 28 are each
pressed against the peripheral surface of the driving roller
27 at separate positions in the rotational direction within
the range of the base material to be printed W being
wound around the peripheral surface of the driving roller
27.
[0084] Accordingly, the base material to be printed W
can be accurately travelled in the forward and backward
directions by rotationally driving the driving rollers 27 for-
wardly and backwardly.
[0085] In this embodiment, the sheet feeding part 1A
(the sheet feeding device 4), and the sheet introducing
part 1B (the buffer device 5 on the sheet introducing side
and the step-back roller 6 on the sheet introducing side)
are configured as one unit, but it is not limited thereto.
[0086] For example, the sheet feeding part 1A (the
sheet feeding device 4) may be configured as one unit
and the sheet introducing part 1B (the buffer device 5 on
the sheet introducing side and the step-back roller 6 on
the sheet introducing side) may be configured as another
unit. In this case, it is preferable to provide the feeding
roller on the sheet feeding side of the buffer device 5 on
the sheet introducing side. In other words, in the sheet
feeding part 1A and the sheet introducing part 1B as
shown in Fig.2, the feeding roller 21 of the sheet feeding
device 4 may also serve as the feeding roller of the buffer
device 5 on the sheet introducing side.
[0087] The step-back roller 10 on the sheet discharging
side has, as shown in Fig.3, two driving rollers 30 which
are rotationally driven forwardly and backwardly by a driv-
ing motor (not shown) and at least two nip rollers 31 which
are pressed against a peripheral surface of each of driv-
ing rollers 30. Two driving rollers 30 are spaced in the
vertical direction.
[0088] The base material to be printed W is to be trav-
elled in a converted S shape while being wound over two
driving rollers 30 and is held by each driving roller 30 and
nip rollers 31 respectively. Two nip rollers 31 are each

pressed against the peripheral surface of the driving roller
30 at separate positions in the rotational direction within
the range of the base material to be printed W being
wound around the peripheral surface of the driving roller
30.
[0089] Accordingly, the base material to be printed W
can be accurately travelled in the forward and backward
directions by rotationally driving the driving rollers 30 for-
wardly and backwardly.
[0090] The step-back roller 10 on the sheet discharging
side (driving rollers 30) and the step-back roller 6 on the
sheet introducing side (driving rollers 27) are rotationally
driven forwardly and backwardly in synchronization with
each other.
[0091] The buffer device 11 on the sheet discharging
side has a box shaped upward recessed part 11a with
an opening on top and a sucking device (not shown) for
sucking air in the upward recessed part 11a, and a feed-
ing roller 33 for feeding the base material to be printed
W to the post-processing part 3B, and stores the base
material to be printed W in a loop shape in the upward
recessed part 11a by sucking air in the upward recessed
part 11a by the sucking device.
[0092] Sucking force of the sucking device is controlled
to provide the tensile force capable of preventing mean-
dering of the base material to be printed W stored in the
upward recessed part 11a.
[0093] Moreover, a rotational speed of the feeding roll-
er 33 is controlled according to an output of a sensor (not
shown) attached to the buffer device 11 so that a length
of the base material to be printed W stored in the upward
recessed part 11a falls within a prescribed range.
[0094] The base material to be printed W fed out from
the buffer device 11 on the sheet discharging side is
wound around a peripheral surface of the feeding roller
33. A driving motor (not shown) is connected to the feed-
ing roller 33, and the feeding roller 33 is rotationally driven
only in a feeding direction of the base material to be print-
ed W toward the post-processing part 3B (clockwise di-
rection in Fig.3), and is not rotated in a direction opposite
to the feeding direction toward the post-processing part
3B (counter-clockwise direction in Fig.3).
[0095] At least two nip rollers 34 are pressed against
the peripheral surface of the feeding roller 33. The base
material to be printed W is held by the nip rollers 34 and
the feeding roller 33 and is pulled with the feeding roller
33 rotationally driven by the driving motor, so that the
base material to be printed W can surely be fed toward
the post-processing part 3B.
[0096] The two nip rollers 34 are pressed against the
peripheral surface of the feeding roller 33 at separated
positions in the rotational direction within the region
around which the base material to be printed W is wound.
[0097] The automated printing registration device 38
for detecting the deviation in printing registration and the
monitoring device 39 are provided on a travelling path
37 of the base material to be printed W between the step-
back roller 10 on the sheet discharging side and the print-
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ing part 2 (sixth printing unit 2f). The automated printing
registration device 38 is located on a side of the printing
part 2, and the monitoring device 39 is located on a side
of the step-back roller 10 on the sheet discharging side.
[0098] The automated printing registration device 38
reads dots printed on the base material to be printed W
by respective printing units 2a to 2f, and finds displace-
ment of the printing registration of respective printing
units 2a to 2f by measuring a pitch between dots and
performs a fine adjustment of the printing registration dur-
ing printing operation. The fine adjustment of the printing
registration by the automated printing registration device
38 is automatically performed by controlling respective
printing units 2a to 2f based on preset printing apparatus
information.
[0099] The monitoring device 39 has a camera unit 39a
taking photograph of printed images on the base material
to be printed W and a monitor for displaying photo-
graphed images as video (not shown).
[0100] The camera unit 39a takes photograph of print-
ing registration marks of respective colors printed on the
base material to be printed W by respective printing units
2a to 2f, and photographed images are displayed as vid-
eo on the monitor. As an operator can recognize by
watching the video on the monitor that, in which printing
unit, the printing registration is deviated in the top and
bottom direction (vertical direction) and in the width di-
rection, he can manually correct deviation in printing reg-
istration in top and bottom direction and in the width di-
rection.
[0101] It is configured that the printing registration in
the vertical direction and the printing registration in the
width direction are adjusted by driving a driving motor
(not shown) for rotationally driving the plate cylinder 7
and the blanket cylinder 8 as shown in Fig.1 and a driving
motor (not shown) for moving the plate cylinder 7 in the
width direction.
[0102] Therefore, the printing registration in the vertical
direction and the printing registration in the width direc-
tion are adjusted through an automated control of the
respective driving motors by the automated printing reg-
istration device 38 and through an operational control of
the respective driving motors by the operator based on
a result of the monitoring device 39.
[0103] The winding device 12 has, as shown in Fig.3,
a winding shaft 32 for winding the base material to be
printed W and a tension detection device 36 described
later.
[0104] The winding shaft 32 is connected to a driving
motor (not shown) at one end thereof so that it is rota-
tionally driven only in the winding direction (clockwise
direction in Fig.3) by the driving motor and is not rotated
in a direction opposite to the winding direction (counter-
clockwise direction in Fig.3).
[0105] On a travelling path 35 of the base material to
be printed W from the feeding roller 33 to the winding
shaft 32, the tension detection device 36 for detecting
tension of the base material to be printed W travelling on

the travelling path 35 is provided.
[0106] A detected tension value which is detected by
the tension detection device 36 is compared with a ten-
sion value preset in a control unit (not shown), and rota-
tional speeds of the winding shaft 32 and the feeding
roller 33 are controlled so that the detected tension value
may be the preset tension value.
[0107] In other words, by making the rotational speed
of the winding shaft 32 faster than the rotational speed
of the feeding roller 33, the tension is generated in the
base material to be printed W travelling on the travelling
path 35, and as a magnitude of the tension is determined
corresponding to a difference between rotational speeds
of the feeding roller 33 and the winding shaft 32, the de-
tected tension value may be matched with the preset
tension value by changing rotational speed difference.
[0108] The post-processing part 3B is not limited to the
winding device 12.
[0109] For example, a processing device for process-
ing the base material to be printed W, an unit for trans-
porting the base material to be printed W to another de-
vice provided on a downstream side, and a delivery unit
and the like may be available as the post-processing part
3B.
[0110] The printing units 2a to 2f will be described with
reference to Fig.4. Fig.4 is an enlarged front view of a
part including two printing units 2a, 2b of the intermittent
printing apparatus as shown in Fig .1.
[0111] While the plate cylinder 7, the blanket cylinder
8, the impression cylinder 9 and respective members de-
scribed below are provided within a machine frame 2A
of the printing units, respective cylinders and respective
members are indicated by solid lines to facilitate under-
standing.
[0112] The plate cylinder 7 and the blanket cylinder 8
are rotationally driven synchronously in opposite direc-
tions (directions of arrow in Fig.4) by one driving motor
(not shown).
[0113] The impression cylinder 9 is rotationally driven
forwardly and backwardly by a driving motor for driving
the impression cylinder described below in synchroniza-
tion with the step-back roller 6 on the sheet introducing
side and the step-back roller 10 on the sheet discharging
side.
[0114] Structures of the plate cylinder 7, the blanket
cylinder 8 and the impression cylinder 9 will be described
with reference to Figs.5A to 5C. As shown in Figs. 5A to
5C, a printing plate 7a which is shorter than the whole
peripheral length (a length of the peripheral surface in
the peripheral direction) of the plate cylinder 7 is mounted
on a peripheral surface of the plate cylinder 7. To the
printing plate 7a of the plate cylinder 7, ink is supplied
from an ink supplying device (not shown) provided adja-
cent to the plate cylinder 7.
[0115] A blanket 8a which is shorter than the whole
peripheral length of the blanket cylinder 8 is mounted on
a peripheral surface of the blanket cylinder 8.
[0116] As shown in Fig.5A, the plate cylinder 7 and the
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blanket cylinder 8 are configured so that the printing plate
7a and the blanket 8a are brought into contact with each
other so as to transfer images on the printing plate 7a to
the blanket 8a, a part of the peripheral surface of the
plate cylinder 7 on which the printing plate 7a is not
mounted and the blanket 8a of the blanket cylinder 8
never be brought into contact.
[0117] As shown in Fig.5B, the blanket cylinder 8 and
the impression cylinder 9 are configured so that the blan-
ket 8a and the peripheral surface of the impression cyl-
inder 9 are brought into contact with each other through
the base material to be printed W to print images of the
blanket 8a on the base material to be printed W. In other
words, the blanket 8a is an image range of the blanket
cylinder 8.
[0118] As shown in Fig.5C, the part of the peripheral
surface of the blanket cylinder 8 on which the blanket 8a
is not mounted never contact with the peripheral surface
of the impression cylinder 9. In other words, the part of
the peripheral surface of the blanket cylinder 8 on which
the blanket 8a is not mounted is a non-image range of
the blanket cylinder 8.
[0119] An intermittent printing operation of the inter-
mittent printing apparatus 100 according to an embodi-
ment of the present invention will be described with ref-
erence to Figs. 6A to 6D, Figs. 7A to 7D and Figs. 8A to
8D.
[0120] In the embodiment, a length in the peripheral
direction of the plate cylinder 7, a length in the peripheral
direction of the blanket cylinder 8 and a length in the
peripheral direction of the impression cylinder 9 are iden-
tical.
[0121] The plate cylinder 7 and the blanket cylinder 8
are continuously and rotationally driven at the same
speed in opposite directions with each other (the plate
cylinder 7 is rotationally driven in the clockwise direction
and the blanket cylinder 8 is rotationally driven in the
counter-clockwise direction) as indicated by solid arrows
during the intermittent printing operation.
[0122] The impression cylinder 9 makes the base ma-
terial to be printed W travel in the forward direction as
indicated by a solid arrow, when being rotated in the
clockwise direction as indicated by the solid arrow, in
other words when being rotationally driven forwardly, and
makes the base material to be printed W travel in the
backward direction as indicated by a dotted arrow, when
being rotated in the counter-clockwise direction as indi-
cated by the dotted arrow, in other words when being
rotationally driven backwardly. At this time, the step-back
roller 6 on the sheet introducing side and the step-back
roller 10 on the sheet discharging side which are not
shown in Figs.6A to 6D, Figs.7A to 7D and Figs.8A to 8D
are rotationally driven forwardly and backwardly in syn-
chronization with the impression cylinder 9.
[0123] An operation from the start to the end of printing
at first printing (printing of the first page) will be described
with reference to Figs.6A to 6D.
[0124] Figs.6A to 6D show changes in rotation angles

of the blanket cylinder 8 and the impression cylinder 9
from the start to the end of first printing in time-series
order.
[0125] As shown in Fig. 6A, the base material to be
printed W is travelled in the forward direction when the
impression cylinder 9 is rotationally driven forwardly, so
that the base material to be printed W being in contact
with the peripheral surface of the impression cylinder 9
is brought into contact with a front end 8a-1 of the blanket
8a and printing of images of the blanket 8a onto the base
material to be printed W is started. The front end 8a-1 of
the blanket 8a is an end on a downstream side in a ro-
tational direction of the blanket 8a.
[0126] From such state, the impression cylinder 9 is
rotationally driven forwardly at the same constant speed
as that of the blanket cylinder 8, and as shown in Fig.
6B, the first image of the blanket 8a is sequentially printed
on the base material to be printed W while the blanket
cylinder 8 and the impression cylinder 9 are rotationally
driven. As shown in Fig. 6C, the first printing is completed
when a rear end 8a-2 of the blanket 8a is brought into
contact with the base material to be printed W being in
contact with the peripheral surface of the impression cyl-
inder 9.
[0127] The rear end 8a-2 of the blanket 8a is an end
on an upstream side in the rotational direction of the blan-
ket 8a.
[0128] In other words, images of the blanket 8a are
firstly printed on the base material to be printed W by
bringing the blanket 8a into contact with the base material
to be printed W, while the step-back roller 6 on the sheet
introducing side, the step-back roller 10 on the sheet dis-
charging side and the impression cylinder 9 are rotation-
ally driven forwardly in synchronization one another at a
constant speed such that the base material to be printed
W is travelled in the forward direction at a constant speed.
[0129] A rotation angle α of the blanket cylinder 8 is
an angle formed by a straight line b connecting the rota-
tion center 8b of the blanket cylinder 8 and the rotation
center 9c of the impression cylinder 9 and the rear end
8a-2 of the blanket 8a, it is assumed that an angular po-
sition of the straight line b at the end of printing is 0 degree
and a forward direction is positive. A rotation angle β of
the impression cylinder 9 is an angle formed by the
straight line b and a rear end G-1 of a print image G
printed on the base material to be printed W, it is assumed
that an angular position of the straight line b at the end
of printing is 0 degree, and a forward direction is positive.
In other words, at the end of printing in Fig.6C, a=0 and
β=0, and α, β are increased as the blanket cylinder 8 and
the impression cylinder 9 are rotationally driven forwardly
respectively from the state in which printing is ended.
[0130] A length of the first print image G printed on the
base material to be printed W (a distance from the rear
end G-1 to a front end G-2 of the print image G), that is,
a print range of 1 page is matched with a size of the
blanket 8a (a distance from the front end 8a-1 to the rear
end 8a-2 of the blanket 8a). The rear end G-1 of the print
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image G is an end on the upstream side of the impression
cylinder 9 in a forward rotational direction. The front end
G-2 of the print image G is an end on the downstream
side of the impression cylinder 9 in the forward rotational
direction.
[0131] At the end of printing, a rotation angle of the
blanket cylinder 8 from the straight line b of the blanket
cylinder 8 to the front end 8a-1 of the blanket 8a is a first
rotation angle α-1 of the blanket cylinder, a rotation angle
of the impression cylinder 9 from the straight line b of the
impression cylinder 9 to the front end G-2 of the print
image G is a first rotation angle β-1 of the impression
cylinder. As rotation driving speeds of the blanket cylinder
8 and the impression cylinder 9 are same and the size
of the blanket 8a and the length of print image G are
same, α-1 and β-1 are the same angle.
[0132] It is noted that, while the print image G is printed
on the surface of the base material to be printed W, in
Figs.6A to 6D, it is shown as being inside the peripheral
surface of the impression cylinder 9 for facilitating under-
standing. In both Figs.7A to 7D Figs.8A to 8D as de-
scribed later, the print image is also shown as being in-
side the peripheral surface of the impression cylinder 9
for facilitating understanding.
[0133] As the impression cylinder 9 is rotationally driv-
en forwardly at a constant speed at the end of printing
as shown in Fig.6C, after the end of printing, the impres-
sion cylinder 9 is rotationally driven forwardly while being
decelerated so that rotation of the impression cylinder 9
may be decelerated and gradually stopped, whereby the
slip between the base material to be printed W and the
peripheral surface of the impression cylinder 9 may be
prevented from causing and failure of a driving system
of the impression cylinder 9 etc. may also be prevented
from occurring. In other words, if the impression cylinder
9 is suddenly stopped while rotating by being rotationally
driven forwardly at a constant speed, the slip between
the base material to be printed W and the peripheral sur-
face of the impression cylinder 9 may be caused, and an
excessive force can be applied to the driving system of
the impression cylinder 9 etc. which can result in the fail-
ure of it.
[0134] As the rotation of the impression cylinder 9 is
gradually stopped after the end of printing, the rotation
of the impression cylinder 9 is stopped at an angular po-
sition which is a forwardly rotated position by a prescribed
rotation angle as shown in Fig.6D from a position at the
end of printing as shown in Fig.6C. In other words, the
rotation angle β of the impression cylinder 9 at the rotation
stopping position is a second rotation angle β-2 of the
impression cylinder.
[0135] The rotation angle α of the blanket cylinder 8
is, as shown in Fig.6D, a second rotation angle α-2 of
the blanket cylinder, while the impression cylinder 9 is at
a standstill.
[0136] The second rotation angle α-2 of the blanket
cylinder is larger than the second rotation angle β-2 of
the impression cylinder. In other words, the blanket cyl-

inder 8 is rotationally driven at a constant speed even
after completion of printing, whereas the impression cyl-
inder 9 is rotationally driven forwardly while being decel-
erated after the completion of printing, therefore, α-2>β-
2.
[0137] When the impression cylinder 9 is rotationally
driven forwardly while being decelerated in the range
from a position at the end of printing (β=0) to a position
corresponding to the second rotation angle β-2 of the
impression cylinder, as the base material to be printed
W is separated from the blanket 8a and the base material
to be printed W is not held between the impression cyl-
inder 9 and the blanket cylinder 8, the slip is easily caused
between the peripheral surface of the impression cylinder
9 and the base material to be printed W.
[0138] An operation until starting of second printing
(printing of the second page) after completion of the first
printing will be described with reference to Figs.7A to 7D.
[0139] Figs.7A to 7D show a change in rotation angles
of the blanket cylinder 8 and the impression cylinder 9 in
time-series order until starting of the second printing after
the rotation of the impression cylinder 9 is stopped.
[0140] As shown in Fig.7A, the impression cylinder 9
which is stopped rotation after the completion of the first
printing is rotationally driven backwardly while being ac-
celerated as indicated by a dotted arrow, so that the base
material to be printed W is travelled in the backward di-
rection as indicated by a dotted arrow.
[0141] As shown in Fig.7B, the impression cylinder 9
is configured to reach to a prescribed backward rotational
driving speed when it is rotationally driven backwardly
by the second rotation angle β-2 of the impression cylin-
der and the rear end G-1 of the first print image G printed
on the base material to be printed W is moved to a position
(β=0) at the end of printing. The prescribed backward
rotational driving speed is the fastest backward rotational
driving speed and is slower than the constant speed dur-
ing printing.
[0142] The rotation angle α of the blanket cylinder 8 in
the state as shown in Fig.7B is the third rotation angle α-
3 of the blanket cylinder, that is, α-3>α-2.
[0143] Thereafter, the impression cylinder 9 is rotation-
ally driven backwardly while being decelerated and the
rotation of the impression cylinder 9 is gradually stopped.
As shown in Fig.7C, in the state in which the rotation of
the impression cylinder 9 is stopped, the impression cyl-
inder 9 is at a rotation position displaced toward the sheet
introducing side from the rotation position at the end of
printing (β=0) by the third rotation angle β-3 of the im-
pression cylinder.
[0144] A magnitude of the third rotation angle β-3 of
the impression cylinder is the same as that of the second
rotation angle β-2 of the impression cylinder, that is β-3
= β-2.
[0145] The blanket cylinder 8 is rotated so that its ro-
tation angle α becomes a fourth rotation angle α-4 ( α-
4>α-3) of the blanket cylinder, where the front end 8a-1
of the blanket 8a approaches a print starting position of
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the impression cylinder 9. An angle formed by the front
end 8a-1of the blanket 8a and the straight line b is a fifth
rotation angle α-5 of the blanket cylinder, that is α-5 > β-
3, where α-5 = 360 degrees-(a-1+a-4). As the rotation of
the impression cylinder 9 is gradually stopped, the slip
between the base material to be printed W and the pe-
ripheral surface of the impression cylinder 9 can be pre-
vented from causing and failure etc. is not occurred in
the driving system of the impression cylinder 9.
[0146] It is noted that the step-back roller 6 on the sheet
introducing side and the step-back roller 10 on the sheet
discharging side are rotationally driven like the impres-
sion cylinder 9.
[0147] As the base material to be printed W is, as
shown in from Fig.7A through Fig.7C, travelled toward
the sheet introducing part 1B side (travelled in the back-
ward direction) through a gap between the part of the
peripheral surface of the blanket cylinder 8 on which the
blanket 8a is not mounted and the peripheral surface of
the impression cylinder 9 and the base material to be
printed W is not held by the impression cylinder 9 and
the blanket cylinder 8, the slip may be easily caused be-
tween the peripheral surface of the impression cylinder
9 and the base material to be printed W when being trav-
elled in the backward direction.
[0148] As shown in Fig.7C, the impression cylinder 9
is rotationally driven forwardly and accelerated from a
state in which the impression cylinder 9 is stopped rota-
tion, the impression cylinder 9 is thereby gradually rota-
tionally driven forwardly so that the base material to be
printed W is travelled in the forward direction.
[0149] And, when the impression cylinder 9 is rotation-
ally driven forwardly by the third rotation angle β-3 of the
impression cylinder, as shown in Fig.7D, the rear end G-
1 of the print image G is brought into contact with the
front end 8a-1 of the blanket 8a (β-0).
[0150] In such state, the second printing is started
while the impression cylinder 9 is rotationally driven for-
wardly at the same constant speed as that of the blanket
cylinder 8. It is noted that the step-back roller 6 on the
sheet introducing side and the step-back roller 10 on the
sheet discharging side are rotationally driven like the im-
pression cylinder 9.
[0151] As the impression cylinder 9 starts to be rotated
gradually, the slip between the base material to be printed
W and the peripheral surface of the impression cylinder
9 can be prevented from causing and failure etc. is not
occurred in the driving system of the impression cylinder
9.
[0152] Therefore, the blanket cylinder 8 is rotated one
round (360 degrees) when carrying out the first printing.
The impression cylinder 9 is forwardly rotated by just an
angle according to a size of rotation of the blanket 8a
(image range) during printing while the blanket cylinder
8 is rotated one round.
[0153] In a period from when the impression cylinder
9 is stopped rotation after having been rotationally driven
backwardly while being decelerated as shown in Fig.7C

to when the impression cylinder 9 is rotationally driven
in the forward direction until starting of printing as shown
in Fig.7D after having been rotationally driven forwardly
while being accelerated again, as the base material to
be printed W and the blanket 8a are separated each other
and the base material to be printed W is not thereby held
by the impression cylinder 9 and the blanket cylinder 8,
the slip between the peripheral surface of the impression
cylinder 9 and the base material to be printed W is easily
caused.
[0154] In other words, the operation from the end of
the first printing to the start of the second printing is to
travel the base material to be printed W forwardly and
backwardly so that the rear end G-1 of the print image G
may be at a second print starting position, by rotationally
driving synchronously the step-back roller 6 on the sheet
introducing side, the step-back roller 10 on the sheet dis-
charging side and the impression cylinder 9 backwardly
while being accelerated, backwardly while being decel-
erated or forwardly while being accelerated, after the ro-
tation of the impression cylinder 9 is stopped at the end
of the first printing.
[0155] An operation from the start of printing to the end
of printing when carrying out the second printing (printing
of the second page) will be described with reference to
Figs.8A to 8D.
[0156] Figs.8A to 8D show a change in rotation angles
of the blanket cylinder 8 and the impression cylinder 9
from the start of second printing to the end of second
printing in time-series order.
[0157] As shown in Fig.8A, the impression cylinder 9
and the blanket cylinder 8 are rotationally driven forward-
ly at the same constant speed while the rear end G-1 of
the first print image G and the front end 8a-1 of the blanket
8a are in contact with each other so as to start the second
printing. As shown in Fig.8B, a front end H-2 of a second
print image H is continuous to the rear end G-1 of the
first print image G.
[0158] When the impression cylinder 9 is rotationally
driven forwardly by the first rotation angle β-1 of the im-
pression cylinder as shown in Fig.8C, a rear end H-1 of
the second print image H is matched with the rear end
8a-2 of the blanket 8a and the second printing is finished.
[0159] From such state, the impression cylinder 9 is
rotationally driven forwardly while being decelerated as
shown in Fig.8D, the impression cylinder 9 is thereby
rotated by the second rotation angle β-2 of the impression
cylinder and stopped rotation. In other words, the second
printing is carried out in the same way as the first printing.
[0160] The third and the following printings are carried
out in the same way as the second printing.
[0161] Based on Fig.9, there will be described the ro-
tation angle and a rotational driving speed ratio and of
the impression cylinder 9 with respect to the rotation an-
gle of the blanket cylinder 8, in a period from when the
printing is finished to when the printing is finished again
after having been started, that is, the period for carrying
out one printing operation.
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[0162] Fig.9 is a diagram (graph) showing the rotation
angle and the rotational driving speed ratio of the impres-
sion cylinder 9 with respect to the rotation angle of the
blanket cylinder 8, the horizontal axis indicates the rota-
tion angle of the blanket cylinder 8 by 0 to 360 degrees
for one printing operation. In other words, the horizontal
axis indicates the rotation angle a. The vertical axis indi-
cates the rotation angle of the impression cylinder 9 and
the rotational driving speed ratio of the impression cylin-
der 9, it is assumed that the rotation angles at the start
and the end of printing of the impression cylinder 9 are
0 degree respectively, the rotation angle is shown with
plus when being rotationally driven forwardly and with
minus when being rotationally driven backwardly. In other
words, the rotation angle of the impression cylinder 9 on
the vertical axis is the rotation angle β. It is assumed that
the rotational driving speed ratio is 100% for the speed
during printing and 0% when the rotation of the impres-
sion cylinder 9 is stopped.
[0163] The change in the rotational driving speed ratio
of the impression cylinder 9 is indicated by a solid line X
and the rotation angle of the impression cylinder 9 is in-
dicated by a solid line Y.
[0164] A section 1 in Fig.9 shows a section from the
end of printing in Fig.6C, Fig.8C to the stop of the rotation
of the impression cylinder 9 in Fig.6D, Fig.8D.
[0165] In the section 1, the rotational driving speed ra-
tio of the impression cylinder 9 is smoothly changed from
a constant speed (100%) during printing to 0% when the
rotation of the impression cylinder 9 is stopped as indi-
cated by the solid line X. The rotation angle of the im-
pression cylinder 9 is smoothly changed from 0 degree
to the second rotation angle β-2 of the impression cylinder
as indicated by the solid line Y.
[0166] The rotation angle of the blanket cylinder 8 is
changed from 0 degree to the second rotation angle α-
2 of the blanket cylinder.
[0167] A section 2 in Fig.9 shows a section until the
speed of the impression cylinder 9 in Figs.7A, B has
reached to a prescribed backward rotational driving
speed by rotationally driving the impression cylinder 9
backwardly while being accelerated.
[0168] In the section 2, the rotational driving speed ra-
tio of the impression cylinder 9 is smoothly changed from
0% to the rotational driving speed ratio at the prescribed
backward rotational driving speed as indicated by the
solid line X. The rotation angle of the impression cylinder
9 is smoothly changed from the second rotation angle β-
2 of the impression cylinder to 0 degree as indicated by
the solid line Y.
[0169] The rotation angle of the blanket cylinder 8 is
changed from the second rotation angle α-2 of the blan-
ket cylinder to the third rotation angle α-3 of the blanket
cylinder.
[0170] A magnitude of change in the rotation angle of
the blanket cylinder 8 is bigger in the section 2 than in
the section 1, this is because that the change in the ro-
tational driving speed ratio of the impression cylinder 9

is more gradual in the section 2 than in the section 1.
[0171] A section 3 in Fig.9 shows a section until the
rotation of the impression cylinder 9 in Figs.7B, C has
been stopped by rotationally driving it backwardly while
being decelerated.
[0172] In the section 3, the rotational driving speed ra-
tio of the impression cylinder 9 is smoothly changed from
the rotational driving speed ratio at the prescribed back-
ward rotational driving speed to 0% as indicated by the
solid line X.
[0173] The rotation angle of the impression cylinder 9
is smoothly changed from 0 degree to the third rotation
angle β-3 of the impression cylinder as indicated by the
solid line Y.
[0174] The rotation angle of the blanket cylinder 8 is
changed up to the fourth rotation angle α-4 of the blanket
cylinder.
[0175] A section 4 in Fig.9 shows a section until the
impression cylinder 9 in Figs.7C, D has reached a print
starting position at a constant printing speed after having
been rotationally driven forwardly while being accelerat-
ed.
[0176] In the section 4, the rotational driving speed ra-
tio of the impression cylinder 9 is smoothly changed from
0% to 100% during printing where the speed is a constant
forward rotational driving speed as indicated by the solid
line X. The rotation angle of the impression cylinder 9 is
smoothly changed from the third rotation angle β-3 of the
impression cylinder to 0 degree as indicated by the solid
line Y.
[0177] The rotation angle of the blanket cylinder 8 is
changed up to the sum of the fourth rotation angle α-4
of the blanket cylinder and the fifth rotation angle α-5 of
the blanket cylinder.
[0178] The magnitude of change in the rotation angle
of the blanket cylinder 8 is bigger in the section 3 than in
the section 4, this is because the change in the rotational
driving speed ratio of the impression cylinder is more
gradual in the section 3 than in the section 4. The section
1 to section 4 are each a non-printing range.
[0179] A section 5 in Fig.9 shows a section during print-
ing, where the rotational driving speed ratio of the im-
pression cylinder 9 is 100% as indicated by the solid line
X, the rotation angle of the impression cylinder 9 is line-
arly changed from 0 degree to the first rotation angle β-
1 of the impression cylinder as indicated by the solid line
Y. The section 5 is a printing range.
[0180] A curve representing the change in the rotation-
al driving speed ratio of the impression cylinder 9 when
being rotationally driven forwardly while being deceler-
ated in the section 1 and a curve representing the change
in the rotational driving speed ratio of the impression cyl-
inder 9 when being rotationally driven forwardly while be-
ing accelerated in the section 4 are symmetrical with a
symmetrical line.
[0181] A curve representing the change in the rotation-
al driving speed ratio of the impression cylinder 9 when
being rotationally driven backwardly while being accel-
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erated in the section 2 and a curve representing the
change in the rotational driving speed ratio of the impres-
sion cylinder 9 when being rotationally driven backwardly
while being decelerated in the section 3 are symmetrical
with a symmetrical line.
[0182] Moreover, the rotational driving speed ratio of
the impression cylinder 9 from the constant speed to the
prescribed backward rotational driving speed and the ro-
tational driving speed ratio from the prescribed backward
rotational driving speed to the constant speed are
smoothly changed along nearly U-shaped curves re-
spectively.
[0183] Fig.10 is a diagram showing change in the ro-
tational driving speed of the impression cylinder in a case
of two different printing speeds of rotational driving speed
of the impression cylinder 9 with respect to the rotation
angle of the blanket cylinder 8. As the speed change from
the constant speed of the impression cylinder 9 during
printing to the prescribed backward rotational driving
speed and the speed change from the prescribed back-
ward rotational driving speed to the constant speed dur-
ing printing are smoothly occurred along the nearly U-
shaped curves irrespective of the printing speeds. More-
over, as the speed of the impression cylinder 9 is smooth-
ly changed and the base material to be printed W is
smoothly travelled to turn in backward and forward direc-
tions, the slip between the base material to be printed W
and the peripheral surface of the impression cylinder 9
can be prevented from causing, and the printing can be
accurately effected on the base material to be printed W.
[0184] As shown in Fig.11, when printing is carried out
by rotationally driving the impression cylinder 9 as in the
preceding embodiment, if a small sized blanket 8a is
mounted on the blanket cylinder 8, the fifth rotation angle
α-5 of the blanket cylinder formed by the front end 8a-1
of the blanket 8a and the straight line b becomes larger
than the angle shown in Fig.7C, when the impression
cylinder 9 is stopped rotation after having been rotation-
ally driven backwardly while being accelerated and rota-
tionally driven backwardly while being decelerated after
the end of printing.
[0185] Therefore, as the rear end G-1 of the print image
G and the front end 8a-1 of the blanket 8a are not brought
into contact with each other at the start of printing by
rotationally driving the impression cylinder 9 forwardly
while being accelerated, correct printing cannot be car-
ried out.
[0186] In other words, while the change in the rotational
driving speed ratio of the impression cylinder 9 is indi-
cated by the solid line X and the rotation angle of the
impression cylinder 9 is indicated by the solid line Y in
Fig.12 like in Fig.9, as the size of the blanket 8a is smaller,
then the rotation angle of the blanket cylinder 8 during
printing in section 5 is smaller and the rotation angle of
the blanket cylinder 8 until the start of printing after the
end of printing is larger, correct printing cannot be carried
out by rotationally driving the impression cylinder 9 in the
same manner as in the preceding embodiment.

[0187] Therefore, as shown in Fig.12, the rotational
driving speed ratio of the impression cylinder 9 when be-
ing rotationally driven forwardly and decelerated in the
section 1, the rotational driving speed ratio of the impres-
sion cylinder 9 when being rotationally driven backwardly
and accelerated in the section 2, the rotational driving
speed ratio of the impression cylinder 9 when being ro-
tationally driven backwardly and decelerated in section
3, and the rotational driving speed ratio of the impression
cylinder 9 when being rotationally driven forwardly and
accelerated in section 4 are changed respectively, so
that the rear end G-1 of the print image G is brought into
contact with the front end 8a-1 of the blanket 8a at the
print starting position. In other words, when the blanket
8a is smaller, the second rotation angle β-2 of the im-
pression cylinder and the third rotation angle β-3 of the
impression cylinder are made larger depending on the
enlarged fifth rotation angle α-5 of the blanket cylinder.
[0188] As shown in Fig.13, when printing is carried out
by rotationally driving the impression cylinder 9 as in the
preceding embodiment, if a large sized blanket 8a is
mounted on the blanket cylinder 8, the fifth rotation angle
α-5 of the blanket cylinder formed by the front end 8a-1
of the blanket 8a and the straight line b becomes smaller
than the angle shown in Fig.7 C, when the impression
cylinder 9 is stopped rotation after having been rotation-
ally driven backwardly while being accelerated and rota-
tionally driven backwardly while being decelerated after
the end of printing.
[0189] Therefore, as the rear end G-1 of the print image
G and the front end 8a-1 of the blanket 8a are not brought
into contact with each other at the start of printing by
rotationally driving the impression cylinder 9 forwardly
while being accelerated, correct printing cannot be car-
ried out.
[0190] In other words, while the change in the rotational
driving speed ratio of the impression cylinder 9 is indi-
cated by the solid line X in Fig.14 like in Fig.9 and the
rotation angle of the impression cylinder 9 is indicated
by the solid line Y, as the size of the blanket 8a is larger,
then the rotation angle of the blanket cylinder 8 during
printing in the section 5 is larger and the rotation angle
of the blanket cylinder 8 until the start of printing after the
end of printing is smaller, correct printing cannot be car-
ried out by rotationally driving the impression cylinder 9
in the same manner as in the preceding embodiment.
[0191] Therefore, as shown in Fig.14, the rotational
driving speed ratio of the impression cylinder 9 when be-
ing rotationally driven forwardly and decelerated in the
section 1, the rotational driving speed ratio of the impres-
sion cylinder 9 when being rotationally driven backwardly
and accelerated in the section 2, the rotational driving
speed ratio of the impression cylinder 9 when being ro-
tationally driven backwardly and decelerated in the sec-
tion 3, and the rotational driving speed ratio of the im-
pression cylinder 9 when being rotationally driven for-
wardly and accelerated in the section 4 are changed re-
spectively, so that the rear end G-1 of the print image G
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is brought into contact with the front end 8a-1 of the blan-
ket 8a at the print starting position. In other words, when
the blanket 8a is larger, the second rotation angle β-2 of
the impression cylinder and the third rotation angle β-3
of the impression cylinder are made smaller depending
on the reduced fifth rotation angle α-5 of the blanket cyl-
inder.
[0192] For changing the number of print pages per unit
time by changing printing speed, it is enough to change
the acceleration in forward and backward driving rotation
of the impression cylinder 9 without changing the rotation
angle of the blanket cylinder 8 at the time when the im-
pression cylinder 9 starts to be decelerated from a con-
stant speed and at the time when it reaches to the con-
stant speed.
[0193] For example, as shown in Fig.10, for making a
printing speed indicated by a dotted line slower than that
indicated by a solid line, the acceleration of the impres-
sion cylinder 9 when being rotationally driven forwardly
and backwardly is decreased, without changing the ro-
tation angle of the blanket cylinder 8 when the impression
cylinder 9 starts to be decelerated from the constant
speed and the rotation angle of the blanket cylinder 8
when the impression cylinder 9 reaches to the constant
speed.
[0194] Next, a structure to wind the base material to
be printed W around the peripheral surface of the impres-
sion cylinder 9 will be described.
[0195] The base material to be printed W is, as shown
in Fig.4, extended from a travelling path 15a on the sheet
introducing side to a travelling path 15b on the sheet dis-
charging side via the peripheral surface of the impression
cylinder 9 around which it is wound.
[0196] The travelling path 15a on the sheet introducing
side is a travelling path on the upstream side in the trav-
elling direction when the base material to be printed W
is forwardly travelled and a travelling path on the down-
stream side in the travelling direction when the base ma-
terial to be printed W is backwardly travelled.
[0197] The travelling path 15b on the sheet discharging
side is a travelling path on the downstream side in the
travelling direction when the base material to be printed
W is forwardly travelled and a travelling path on the up-
stream side in the travelling direction when the base ma-
terial to be printed W is backwardly travelled.
[0198] The base material to be printed W having been
travelled between the blanket cylinder 8 and the impres-
sion cylinder 9 is wound around the peripheral surface
of the impression cylinder 9 at a prescribed winding angle
by a guide roller 40 on the sheet introducing side and a
guide roller 41 on the sheet discharging side.
[0199] The guide roller 40 on the sheet introducing side
is provided on the travelling path 15a on the sheet intro-
ducing side.
[0200] The guide roller 41 on the sheet discharging
side is provided on the travelling path 15b on the sheet
discharging side.
[0201] The winding angle of the base material to be

printed W on the peripheral surface of the impression
cylinder 9 may be changed by changing at least one of
positions of a guide roller 40 on the sheet introducing
side and the guide roller 41 on the sheet discharging side.
[0202] The guide roller 40 on the sheet introducing side
and the guide roller 41 on the sheet discharging side are
rollers which are freely rotatable and not rotationally driv-
en by a driving motor and the like.
[0203] As shown in Fig.15, the guide roller 40 on the
sheet introducing side is provided at a position closer
than the impression cylinder 9 to the sheet introducing
part 1B.
[0204] A position 40a at which the peripheral surface
of the guide roller 40 on the sheet introducing side and
the base material to be printed W are in contact with each
other is located lower than a position 9a on a peripheral
surface of the impression cylinder 9 at which the base
material to be printed W in contact with the blanket 8a of
the blanket cylinder 8 (hereinafter referred to as a printing
position), the base material to be printed W having been
travelled on the travelling path 15a on the sheet introduc-
ing side is obliquely travelled between a lower part of the
peripheral surface of the guide roller 40 on the sheet in-
troducing side and an upper part of the peripheral surface
of the impression cylinder 9, so that the position 40a
where it is in contact with the guide roller 40 on the sheet
introducing side is located to be lower than a position
where it starts to contact with the peripheral surface of
the impression cylinder 9.
[0205] Therefore, a wind starting position 16a on the
sheet introducing side from where the base material to
be printed W being travelled on the travelling path 15a
on the sheet introducing side starts to be wound around
the peripheral surface of the impression cylinder 9 (a po-
sition on the sheet introducing side where it starts to con-
tact with the peripheral surface of the impression cylinder
9) is located closer than a printing position 9a of the im-
pression cylinder 9 to the sheet introducing side and low-
er than the printing position 9a.
[0206] The guide roller 41 on the sheet discharging
side is provided at a position closer than the impression
cylinder 9 to the sheet introducing part 1B and provided
at a position in proximity of the travelling path 15a on the
sheet introducing side. A position 41a on the impression
cylinder 9 side where the peripheral surface of the guide
roller 41 on the sheet discharging side and the base ma-
terial to be printed W start to contact with each other is
located upper than a lower position 9b on the peripheral
surface of the impression cylinder 9, the base material
to be printed W having been travelled on the impression
cylinder 9 side of the guide roller 41 on the sheet dis-
charging side in the direction of the travelling path 15b
on the discharging side is obliquely travelled between a
lower part of the peripheral surface of the impression
cylinder 9 and an upper part of the peripheral surface of
the guide roller 41 on the sheet discharging side, so that
the position where it starts to contact with the peripheral
surface of the impression cylinder 9 is located to be lower
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than the position 41a where it starts to contact with the
guide roller 41 on the sheet discharging side. The lower
position 9b of the peripheral surface of the impression
cylinder 9 is an intersection between the straight line a
extending through the center 9c of the impression cylin-
der 9 and the printing position 9a and the lower part of
the peripheral surface of the impression cylinder 9.
[0207] Therefore, a wind starting position 16b on the
sheet discharging side where the base material to be
printed W being travelled on the travelling path 15b on
the sheet discharging side starts to be wound around the
peripheral surface of the impression cylinder 9 (a position
on the sheet discharging side where the base material
to be printed W starts to be in contact with the peripheral
surface of the impression cylinder 9) is located closer
than the lower position 9b of the peripheral surface of the
impression cylinder 9 to the sheet introducing side and
is higher than the lower position 9b.
[0208] In other words, a straight line connecting the
position 40a at which the base material to be printed W
contacts with the peripheral surface of the guide roller 40
on the sheet introducing side and the wind starting posi-
tion 16a on the sheet introducing side on the peripheral
surface of the impression cylinder 9 (an extended line of
the travelling path 15a on the sheet introducing side be-
tween the guide roller 40 on the sheet introducing side
and the impression cylinder 9) and a straight line con-
necting the position 41a at which the base material to be
printed W contacts with the peripheral surface of the
guide roller 41 on the sheet discharging side and a wind
starting position 16b on the sheet discharging side on
the peripheral surface of the impression cylinder 9 (an
extended line of the travelling path 15b on the sheet dis-
charging side between the guide roller 41 on the sheet
discharging side and the impression cylinder 9) cross
each other.
[0209] Therefore, the winding angle θ at which the base
material to be printed W is wound around the peripheral
surface of the impression cylinder 9 is an angle larger
than 180 degrees, e.g. 270 degrees as shown in Fig.15,
so that a contact area between the base material to be
printed W and the peripheral surface of the impression
cylinder 9 is enlarged, a frictional force generated be-
tween them is large.
[0210] Possible reason why the frictional force is large
would be as follows.
[0211] As the base material to be printed W is wound
around the peripheral surface of the impression cylinder
9, a force directed to the center 9c of the impression
cylinder 9 from the base material to be printed W toward
the impression cylinder 9 would be generated in its wound
area.
[0212] A vertical drag would be generated in the base
material to be printed W as a reaction against the force
in the area where the base material to be printed W is
wound around the peripheral surface of the impression
cylinder 9.
[0213] As the frictional force applied to the base ma-

terial to be printed W is proportional to the vertical drag
for the whole area where the base material to be printed
W is wound around the peripheral surface of the impres-
sion cylinder 9, the frictional force becomes larger as the
area where the base material to be printed W is wound
around the peripheral surface of the impression cylinder
9 becomes wider.
[0214] Therefore, when a winding angle θ at which the
base material to be printed W is wound around the pe-
ripheral surface of the impression cylinder 9 is larger, the
frictional force generated between the base material to
be printed W and the peripheral surface of the impression
cylinder 9 would also be larger.
[0215] When the frictional force generated between
the base material to be printed W and the peripheral sur-
face of the impression cylinder 9 is large, the slip caused
between the peripheral surface of the impression cylinder
9 and the base material to be printed W would be sup-
pressed while the base material to be printed W is back-
wardly travelled by rotationally driving the impression cyl-
inder 9 backwardly.
[0216] As shown in Fig.4. a drying device 43 and a nip
roller 42 for impression cylinder are provided so as to
being pressed against a part in the peripheral surface of
the impression cylinder 9 around which the base material
to be printed W is wound (a peripheral part between the
wind starting position 16a on the sheet introducing side
and the wind starting position 16b on the sheet discharg-
ing side as shown in Fig.15).
[0217] There is provided the nip roller 42 for impression
cylinder while being pressed against the peripheral sur-
face of the impression cylinder 9, the base material to be
printed W is travelled while being constantly held by the
nip roller 42 for impression cylinder and the peripheral
surface of the impression cylinder 9. In other words, the
nip roller 42 for impression cylinder is for pressing the
base material to be printed W against the peripheral sur-
face of the impression cylinder 9.
[0218] By providing the nip roller 42 for impression cyl-
inder, the frictional force caused between the base ma-
terial to be printed W and the peripheral surface of the
impression cylinder 9 is increased and becomes to be a
large value in an area of the peripheral surface of the
impression cylinder 9 against which the nip roller 42 for
impression cylinder is pressed.
[0219] Moreover, when the base material to be printed
W is backwardly travelled by rotationally driving the im-
pression cylinder 9 backwardly, as the peripheral surface
of the impression cylinder 9 and the peripheral surface
of the blanket cylinder 8 are separated from each other
and the base material to be printed W is not in contact
with the blanket cylinder 8, the base material to be printed
W being backwardly travelled is pulled toward in the trav-
elling direction on the downstream side of a portion (a
nip position 42a in Fig.15) which is pressed against the
peripheral surface of the impression cylinder 9 by the nip
roller 42 for impression cylinder.
[0220] When the base material to be printed W is pulled
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toward in the travelling direction, the force toward the
center 9c of the impression cylinder 9 is generated, which
is applied to the peripheral surface of the impression cyl-
inder 9 from the base material to be printed W.
[0221] Due to such force, as air remained between the
peripheral surface of the impression cylinder 9 and the
base material to be printed W escapes, whereby forma-
tion of air layer may be suppressed, reduction of the fric-
tional force between the peripheral surface of the impres-
sion cylinder 9 and the base material to be printed W due
to the air layer may scarcely be occurred.
[0222] Moreover, by the force toward the center of the
impression cylinder 9 from the base material to be printed
W applied to the peripheral surface of the impression
cylinder 9, the frictional force between the peripheral sur-
face of the impression cylinder 9 and the base material
to be printed W is increased.
[0223] By all of these, no slip may be caused between
the base material to be printed W and the peripheral sur-
face of the impression cylinder 9; when the base material
to be printed W is backwardly travelled by rotationally
driving the impression cylinder 9, the step-back roller 6
on the sheet introducing side and the step-back roller 10
on the sheet discharging side backwardly; when the base
material to be printed W is forwardly travelled until the
impression cylinder 9 stops rotation from the print starting
position; and when the base material to be printed W
which has been backwardly travelled is forwardly trav-
elled to the print starting position (in other words, when
the base material to be printed W is separated from the
blanket 8a and the base material to be printed W is trav-
elled without being held by the impression cylinder 9 and
the blanket cylinder 8).
[0224] Therefore, it is possible to prevent generation
of the deviation in printing registration.
[0225] The longer the length of a portion of pulled base
material to be printed W which is in contact with the pe-
ripheral surface of the impression cylinder 9 (a length
from the wind starting position 16a on the sheet introduc-
ing side to the wind starting position 16b on the sheet
discharging side in Fig.15) is, the bigger effect can be
obtained in increasing the frictional force between the
peripheral surface of the impression cylinder 9 and the
base material to be printed W as described above, the
formation of the air layer is suppressed.
[0226] As a result, as shown in Fig.15, the nip roller 42
for impression cylinder is arranged so that the nip position
42a where it is pressed against the peripheral surface of
the impression cylinder 9 is located closer than the print-
ing position 9a of the impression cylinder to the guide
roller 41 on the sheet discharging side.
[0227] In other words, the nip position 42a of the nip
roller 42 for impression cylinder where it is pressed
against the peripheral surface of the impression cylinder
9 is on the upstream side in the travelling direction of the
base material to be printed W (on the upstream side in
the backwardly rotational direction) of the printing posi-
tion 9a of the impression cylinder 9, when the base ma-

terial to be printed W is backwardly travelled.
[0228] Furthermore, such nip position 42a is preferably
at the nearest position to the guide roller 41 on the sheet
discharging side within the range not exceeding the wind
starting position 16b on the sheet discharging side.
[0229] If the nip position 42a exceed the wind starting
position 16b on the sheet discharging side, as described
later, the winding angle at which the base material to be
printed W is wound around the peripheral surface of the
impression cylinder 9 is changed and a length of travelling
path is also changed, which result in the deviation in print-
ing registration, when the nip roller 42 for impression cyl-
inder is separated from the peripheral surface of the im-
pression cylinder 9.
[0230] The nip roller 42 for impression cylinder is mov-
able between a position where it is pressed against the
peripheral surface of the impression cylinder 9 and a po-
sition separated therefrom.
[0231] A mounting structure of the nip roller 42 for the
impression cylinder will be described with reference to
Fig.16 and Fig.17.
[0232] The machine frame 2A of a printing unit com-
prises one frame 2A-1 on the operation side perpendic-
ular to the travelling direction of the base material to be
printed W and the other frame 2A-2 on the driving side.
[0233] A supporting shaft 50 of the guide roller 41 on
the sheet discharging side is positioned in its axial direc-
tion and is rotatably mounted between the frame 2A-1
on the operation side and the frame 2A-2 on the driving
side, the guide roller 41 on the sheet discharging side is
rotatably mounted on the supporting shaft 50. Moreover,
an end of the supporting shaft 50 in its longitudinal direc-
tion projects outward from the frame 2A-1 on the opera-
tion side.
[0234] Supporting arms 51 are fixedly attached to two
mutually separated positions of the supporting shaft 50
in its longitudinal direction at its base end portions so as
not to rotate. A nip roller shaft 52 is fixedly attached be-
tween base ends of the two supporting arms 51, the nip
roller 42 for impression cylinder is rotatably mounted on
the nip roller shaft 52.
[0235] A cylinder 53 for moving the nip roller is rotatably
attached on an outer face (surface) of the frame 2A-1 on
the operation side of the machine frame 2A of the printing
unit, a base end portion of a lever 54 is rotatably attached
to a piston rod 53a of the cylinder 53 for moving the nip
roller. The supporting shaft 50 is fixedly attached to the
front end of the lever 54 so as not to rotate.
[0236] Moreover, by extracting the piston rod 53a of
the cylinder 53 for moving the nip roller, the lever 54 is
rotated in the counter-clockwise direction in Fig.16 and
the supporting shaft 50 is rotated in the counter-clockwise
direction for a prescribed rotation angle, so that the sup-
porting arm 51 is rotated toward the peripheral surface
of the impression cylinder 9 and the nip roller 42 for im-
pression cylinder is moved to a position where it is
pressed against the peripheral surface of the impression
cylinder 9.
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[0237] By contracting the piston rod 53a of the cylinder
53 for moving nip roller, the lever 54 is rotated in the
clockwise direction in Fig.16 and the supporting shaft 50
is rotated in the clockwise direction for the prescribed
rotation angle, so that the supporting arm 51 is rotated
away from the peripheral surface of the impression cyl-
inder 9, the nip roller 42 for impression cylinder is moved
to a position separated from the peripheral surface of the
impression cylinder 9.
[0238] Therefore, as the slip may be prevented from
causing by moving the nip roller 42 for impression cylin-
der to the position where it is pressed against the periph-
eral surface of the impression cylinder 9 when carrying
out printing, and the nip roller 42 may be moved to the
position separated from the peripheral surface of the im-
pression cylinder 9 when conducting maintenance and
inspection works, then, maintenance and inspection
works and the like may be easily conducted.
[0239] Moreover, as the peripheral surface of the im-
pression cylinder 9 and the blanket 8a of the blanket cyl-
inder 8 are in contact with each other through the base
material to be printed W while printing images on the
base material to be printed W, the slip may not be caused
between the peripheral surface of the impression cylinder
9 and the base material to be printed W, even if without
the nip roller 42 for impression cylinder (see Figs.6A to
6D). Still more, the length of the travelling path 15b on
the sheet discharging side along a straight line connect-
ing the position 41a on the impression cylinder 9 side
where the base material to be printed W starts to contact
with the peripheral surface of the guide roller 41 on the
sheet discharging side and the wind starting position 16b
on the sheet discharging side on the peripheral surface
of the impression cylinder 9 never be changed, even
when the nip roller 42 for impression cylinder is separated
from the peripheral surface of the impression cylinder 9.
Therefore, the deviation in printing registration never be
occurred even when the nip roller 42 for impression cyl-
inder is separated from the peripheral surface of the im-
pression cylinder 9 (see Fig.15).
[0240] As shown in Fig.4, the drying device 43 carries
out fixing and drying of ink of images printed on the base
material to be printed W. In this embodiment, as printing
is carried out using UV-curable printing ink, the drying
device which carries out drying by irradiating ultraviolet
lay is used. As a UV light source, while mercury lamp,
metal halide lamp, LED lamp and the like may be se-
lectable, LED lamp is suitable to reduce a thermal effect
on the base material to be printed W.
[0241] The drying device 43 is arranged between the
printing position 9a of the impression cylinder 9 and the
nip roller 42 for impression cylinder. In other words, the
drying device 43 is arranged on the upstream side of the
nip roller 42 for impression cylinder in the forwardly ro-
tational direction of the impression cylinder.
[0242] As a result, as ink of printed image is brought
into contact with the nip roller 42 for impression cylinder
after having been fixed and dried, the image never be

disturbed by the nip roller 42 for impression cylinder when
being brought into contact therewith.
[0243] Temperatures of the impression cylinder 9 and
the base material to be printed W may sometimes be-
come high by heat generated in the drying device 43, the
base material to be printed W can be adversely affected
by heat. Particularly, when a flexible packaging raw ma-
terial such as the film is used as the base material to be
printed W, it is susceptible to adverse effect by heat. The
deviation in printing registration and the like can be oc-
curred due to elongation of the base material to be printed
W by heat, which can be enumerated as such adverse
effect by heat.
[0244] For coping with this, a cooling device 72 is pro-
vided for the impression cylinder 9 to cool the impression
cylinder 9 in order that temperatures of the impression
cylinder 9 and the base material to be printed W do not
become high at which the impression cylinder 9 and the
base material to be printed W would be adversely affect-
ed by heat.
[0245] The cooling device 72 of the impression cylinder
9 will be described with reference to Fig.18 and Fig.19.
[0246] The impression cylinder 9 is hollow which has
a cylindrical body 60, one end plate 61 for closing one
opening part of the cylindrical body 60 and the other end
plate 62 for closing the other opening part of the cylindri-
cal body 60.
[0247] One supporting shaft 63 is provided on the one
end plate 61, the one supporting shaft 63 is rotatably
supported by the frame 2A-1 on the operation side
through an eccentric bearing 64.
[0248] The other supporting shaft 65 is provided on the
other end plate 62, the other supporting shaft 65 is rotat-
ably supported by the frame 2A-2 on the driving side
through an eccentric bearing 64. Moreover, a motor ec-
centrically fixing component 64a for fixing a driving motor
68 for impression cylinder is attached to the other eccen-
tric bearing 64.
[0249] A motor supporting frame 67 is attached to the
frame 2A-2 on the driving side through a stay 66, the
motor eccentrically fixing component 64a is rotatably at-
tached to the motor supporting frame 67, and the driving
motor 68 for impression cylinder is mounted on the motor
eccentrically fixing component 64a.
[0250] A rotating shaft (not shown) of the driving motor
68 for impression cylinder and the other supporting shaft
65 are connected by a coupling (not shown).
[0251] The impression cylinder 9 is rotationally driven
forwardly and backwardly by the driving motor 68 for im-
pression cylinder.
[0252] The driving motor 68 for impression cylinder is
synchronously controlled with a driving motor of the step-
back roller 6 on the sheet introducing side and a driving
motor of the step-back roller 10 on the sheet discharging
side, independently of a driving motor(s) (not shown) of
the plate cylinder 7 and the blanket cylinder 8.
[0253] Therefore, the impression cylinder 9 is rotation-
ally driven forwardly and backwardly in synchronization
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with the step-back roller 6 on the sheet introducing side
and the step-back roller 10 on the sheet discharging side.
[0254] A pipe for flowing cooling water (not shown) is
provided within the hollow part of the impression cylinder
9. The pipe passes through the one end plate 61 and the
one supporting shaft 63, projects outward from the frame
2A-1 on the operation side and is connected to a cooling
water supplying piping 70 and a cooling water discharg-
ing piping 71 via a rotary joint 69. The cooling water sup-
plying piping 70 is connected to the discharging side of
a cooling water supplying pump, the cooling water dis-
charging piping 71 is connected to a cooling water tank.
[0255] And cooling water flows into the pipe from the
cooling water supplying piping 70, flows through the pipe
and is discharged from the cooling water discharging pip-
ing 71.
[0256] In this way, the impression cylinder 9 is cooled
by flowing cooling water in the pipe, thus the cooling de-
vice 72 of the impression cylinder may be constituted.
[0257] As the center of rotation of each eccentric bear-
ing 64 and the motor eccentrically fixing component 64a
are eccentric to the center of rotation of the supporting
shaft 63, 65, the impression cylinder 9 and the driving
motor 68 for impression cylinder are eccentrically rotated
for a prescribed rotation angle by rotating each eccentric
bearing 64 for the prescribed rotation angle with a rotating
mechanism 73.
[0258] With an eccentric rotation of the impression cyl-
inder 9, a position of the impression cylinder 9 relative to
the blanket cylinder 8 is changed, a contact pressure
(applying pressure) between the peripheral surface of
the impression cylinder 9 and the blanket 8a of the blan-
ket cylinder 8 is thereby adjusted.
[0259] The rotating mechanism 73 will be described.
[0260] A rotating shaft 74 is rotatably mounted be-
tween the frame 2A-1 on the operation side and the frame
2A-2 on the driving side. A worm gear 75 mounted on
the rotating shaft 74 is meshed with a worm 77 mounted
on a shaft 76. The rotating shaft 74 is rotated by rotating
a handle 76a fixed to the shaft 76.
[0261] A sector gear 78 is mounted on each eccentric
bearing 64, each gear 78 is meshed with each of gears
79 mounted on both end of the rotating shaft 74 in its
longitudinal direction.
[0262] Therefore, each eccentric bearing 64 is rotated
for a prescribed rotation angle by rotating the shaft 76
with the handle 76a.
[0263] As shown in Fig.1, the registration adjusting de-
vices 80 are provided between respective printing units
of the printing part 2. Specifically, the registration adjust-
ing devices 80 are provided between the first printing unit
2a and the second printing unit 2b, between the second
printing unit 2b and the third printing unit 2c, between the
third printing unit 2c and the fourth printing unit 2d, be-
tween the fourth printing unit 2d and the fifth printing unit
2e, and between the fifth printing unit 2e and the sixth
printing unit 2f respectively.
[0264] The registration adjusting device 80 is for ad-

justing the printing registration depending on an image
length to be printed in the vertical direction before effect-
ing printing.
[0265] In a conventional intermittent printing apparatus
disclosed in JP Patent Application Laid-open No.
H2-75561, while the printing registration is adjusted by
moving the printing units and changing a distance be-
tween each printing unit in a state where the rotation of
the impression cylinder is stopped, such way of adjust-
ment of the printing registration cannot be applied to the
intermittent printing apparatus of the present invention.
[0266] That reason is as follows, in the intermittent
printing apparatus of the present invention, as the base
material to be printed W is wound around the peripheral
surface of the impression cylinder 9, when the printing
units 2a to 2f are moved, the impression cylinders 9 are
also moved so that the base material to be printed W can
be cut by being pulled or loosened.
[0267] According to the registration adjusting device
80 of the present invention, the printing registration is
adjusted by changing the length of the travelling path of
the base material to be printed W (length of sheet path)
between respective printing units.
[0268] Therefore, the printing registration can be ad-
justed even when the base material to be printed W is
wound around the peripheral surface of the impression
cylinder 9.
[0269] The registration adjusting device 80 comprises,
as shown in Fig.4, a pull roller 81 on the sheet introducing
side, a pull roller 82 on the sheet discharging side ar-
ranged lower than the pull roller 81 on the sheet intro-
ducing side, a movable roller 83 arranged between the
pull roller 81 on the sheet introducing side and the pull
roller 82 on the sheet discharging side and moving in a
horizontal direction, and a guide roller 84 arranged closer
than the pull roller 82 on the sheet discharging side to
the sheet discharging side.
[0270] The base material to be printed W is travelled
from the pull roller 81 on the sheet introducing side to the
movable roller 83, from the movable roller 83 to the pull
roller 82 on the sheet discharging side, and from the pull
roller 82 on the sheet discharging side to the guide roller
84 while being wound in order.
[0271] In other words, when the base material to be
printed W is forwardly travelled(in the direction indicated
by the solid arrow), the base material to be printed W is
travelled from the printing unit on the sheet introducing
side (the first printing unit 2a) to the pull roller 81 on the
sheet introducing side, then wound around the movable
roller 83 to change the travelling direction, then wound
around the pull roller 82 on the sheet discharging side to
change the travelling direction again, and travelled to the
printing unit on the sheet discharging side (the second
printing unit 2b) via the guide roller 84.
[0272] When the base material to be printed W is back-
wardly travelled (in the direction indicated by the dotted
arrow), the base material to be printed W is travelled from
the printing unit on the sheet discharging side (the second
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printing unit 2b) to the guide roller 84, then wound around
the pull roller 82 on the sheet discharging side to change
the travelling direction, then wound around the movable
roller 83 to change the travelling direction again, and trav-
elled to the printing unit on the sheet introducing side (the
first printing unit 2a) via the pull roller 81 on the sheet
introducing side.
[0273] The movable roller 83 can move between a po-
sition 83a on the sheet introducing side and a position
83b on the sheet discharging side. The length of a trav-
elling path 85a of the base material to be printed W be-
tween the pull roller 81 on the sheet introducing side and
the pull roller 82 on the sheet discharging side is changed
by moving the movable roller 83. In other words, as the
travelling path 85a between the pull roller 81 on the sheet
introducing side and the pull roller 82 on the sheet dis-
charging side is formed in a loop shape which is turned
down at the movable roller 83, the length of the travelling
path 85a is changed by moving the movable roller 83.
[0274] Therefore, the length of a travelling path 85 of
the base material to be printed W between the printing
position 9a of the first printing unit 2a and the printing
position 9a of the second printing unit 2b (hereinafter
referred to as the travelling path 85 of the base material
to be printed W between printing units) is changed, when
the length of the travelling path 85a between the pull roller
81 on the sheet introducing side and the pull roller 82 on
the sheet discharging side is changed.
[0275] The length of the travelling path 85 of the base
material to be printed W between printing units is the
shortest when the movable roller 83 is at the position 83a
on the sheet introducing side. The length of the travelling
path 85 of the base material to be printed W between
printing units is the longest when the movable roller 83
is at the position 83b on the sheet discharging side.
[0276] Therefore, as the travelling path 85 of the base
material to be printed W between printing units is
changed by moving the movable roller 83 between the
position 83a on the sheet introducing side and the posi-
tion 83b on the sheet discharging side, the printing reg-
istration can be adjusted before effecting printing. For
example, the length of the travelling path 85 of the base
material to be printed W between printing units is set to
an integral multiple of the image length to be printed in
the vertical direction.
[0277] While respective rollers 81, 82, 83, 84 are pro-
vided within a frame body 80A of the registration adjusting
device 80, respective rollers 81, 82, 83, 84 are illustrated
by a solid line to facilitate understanding.
[0278] The pull roller 81 on the sheet introducing side
and the pull roller 82 on the sheet discharging side are
controlled so as to be rotationally driven by separate driv-
ing motors (not shown). Moreover, the pull roller 81 on
the sheet introducing side and the pull roller 82 on the
sheet discharging side are rotationally driven forwardly
and backwardly in synchronization with the step-back
roller 6 on the sheet introducing side and the step-back
roller 10 on the sheet discharging side.

[0279] The movable roller 83 is rotatably attached to a
movable body (not shown) movably provided in the frame
body 80A. The movable roller 83 is moved by moving the
movable body through a moving mechanism (not shown).
[0280] As the moving mechanism, such mechanisms
as the ones using a feeding screw which is engaged with
a screw hole of the movable body and rotated by a motor,
using rack and pinion, using cylinder and the like are
available.
[0281] As the base material to be printed W is wound
around the peripheral surface of the movable roller 83
within the range of 180 degrees, the winding angle is
constantly maintained to be 180 degrees when the mov-
able roller 83 is moved, the length of the travelling path
85 of the base material to be printed W between the print-
ing units can be exactly changed as much as two times
of the moving length of the movable roller 83. However,
as the base material to be printed W is wound within the
range of 180 degrees, the contact area between the base
material to be printed W and the peripheral surface of
the movable roller 83 is wide, travel resistance of the
base material to be printed W may be increased. There-
fore, when the base material to be printed W is forwardly
travelled, the slip may be easily caused between the pe-
ripheral surface of the pull roller 82 on the sheet discharg-
ing side and the base material to be printed W, and when
the base material to be printed W is backwardly travelled,
the slip maybe easily caused between the peripheral sur-
face of the pull roller 81 on the sheet introducing side and
the base material to be printed W.
[0282] For coping with this, a nip roller 86 for pull roller
on the sheet introducing side which is pressed against
the peripheral surface of the pull roller 81 on the sheet
introducing side and a nip roller 87 for pull roller on the
sheet discharging side which is pressed against the pull
roller 82 on the sheet discharging side are provided re-
spectively.
[0283] Moreover, the base material to be printed W is
held by the peripheral surface of the pull roller 81 on the
sheet introducing side and the nip roller 86 for pull roller
on the sheet introducing side, and the base material to
be printed W is held by the peripheral surface of the pull
roller 82 on the sheet discharging side and the nip roller
87 for pull roller on the sheet discharging side.
[0284] Therefore, as the frictional force between the
peripheral surface of the pull roller 81 on the sheet intro-
ducing side and the base material to be printed W is in-
creased, the slip is thereby prevented from causing be-
tween them and the frictional force between the periph-
eral surface of the pull roller 82 on the sheet discharging
side and the base material to be printed W is increased,
the slip is not thereby caused between them, the devia-
tion in printing registration never be occurred owing to
the registration adjusting device 80.
[0285] The nip roller 86 for pull roller on the sheet in-
troducing side is movable between a position pressed
against the peripheral surface of the pull roller 81 on the
sheet introducing side and a position where it is separat-
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ed therefrom.
[0286] The nip roller 87 for pull roller on the sheet dis-
charging side is movable between a position where it is
pressed against the peripheral surface of the pull roller
82 on the sheet discharging side and a position separated
therefrom.
[0287] A mounting structure of the nip roller 86 for pull
roller on the sheet introducing side will be described with
reference to Fig.20 and Fig.21. The frame body 80A com-
prises one frame 80A-1 on the operation side perpendic-
ular to the travelling direction of the base material to be
printed W and the other frame 80A-2 on the driving side.
[0288] A supporting shaft 90 is positioned in its axial
direction and is rotatably mounted between the frame
80A-1 on the operation side and the frame 80A-2 on the
driving side, one end in the longitudinal direction of the
supporting shaft 90 projects outward from the frame 80A-
1 on the operation side.
[0289] Base ends of the supporting arm 91 are each
fixedly attached to one of two positions of the supporting
shaft 90 separated from each other in the longitudinal
direction so as not to rotate. A nip roller shaft 92 is fixedly
attached between front ends of the two supporting arms
91, the nip roller 86 for pull roller on the sheet introducing
side is rotatably mounted on the nip roller shaft 92.
[0290] A cylinder 93 for moving nip roller is rotatably
attached to an outer face (surface) of the frame 80A-1
on the operation side of the frame body 80A. A base end
portion of a lever 94 is rotatably attached to a piston rod
93a of the cylinder 93 for moving nip roller. The support-
ing shaft 90 is fixedly attached to a front end of the lever
94 so as not to rotate.
[0291] Moreover, the lever 94 is rotated in the clock-
wise direction in Fig, 20 by extracting the piston rod 93a
of the cylinder 93 for moving nip roller, the supporting
shaft 90 is rotated in the clockwise direction by the pre-
scribed rotation angle, so that the supporting arm 91 is
rotated toward the peripheral surface of the pull roller 81
on the sheet introducing side and the nip roller 86 for pull
roller on the sheet introducing side is moved to a position
where it is pressed against the peripheral surface of the
pull roller 81 on the sheet introducing side.
[0292] The lever 94 is rotated in the counter-clockwise
direction in Fig.20 by contracting the piston rod 93a of
the cylinder 93 for moving nip roller, the supporting shaft
90 is rotated in the counter-clockwise direction by the
prescribed rotation angle, so that the supporting arm 91
is rotated away from the peripheral surface of the pull
roller 81 on the sheet introducing side and the nip roller
86 for pull roller on the sheet introducing side is moved
away from the peripheral surface of the pull roller 81 on
the sheet introducing side.
[0293] Note that, as the nip roller 87 for pull roller on
the sheet discharging side is also similarly mounted, de-
scription will be omitted by giving the same reference
number to the same member.
[0294] Moreover, when the nip roller 86 for pull roller
on the sheet introducing side and the nip roller 87 for pull

roller on the sheet discharging side are moved to sepa-
rated positions, work to pass the base material to be print-
ed W through inside the registration adjusting device 80
(paper (sheet)-passing work) and inspection and main-
tenance work of rollers are easily carried out before start-
ing printing.
[0295] When the movable roller 83 is moved, the nip
roller 42 for impression cylinder, the nip roller 86 for pull
roller on the sheet introducing side, the nip roller 87 for
pull roller on the sheet discharging side and other nip
rollers are moved to respective separated positions, so
that the base material to be printed W may be moved by
moving the movable roller 83 while sliding along respec-
tive rollers.
[0296] According to the intermittent printing apparatus
of the present invention, the base material to be printed
W is wound around the peripheral surfaces of the impres-
sion cylinder 9 of each of printing units 2a to 2f, and the
nip roller 42 for impression cylinder is pressed against
the peripheral surface of each impression cylinder 9. The
nip roller 86 for pull roller on the sheet introducing side
is pressed against the peripheral surface of the pull roller
81 on the sheet introducing side of each registration ad-
justing device 80, the nip roller 87 for pull roller on the
sheet discharging side is pressed against the peripheral
surface of the pull roller 82 on the sheet discharging side.
[0297] Therefore, the tension applied to the base ma-
terial to be printed W travelling through respective print-
ing units 2a to 2f and respective registration adjusting
devices 80 does not become uniform, even if the rota-
tional speed of the step-back roller 6 on the sheet intro-
ducing side and the rotational speed of the step-back
roller 10 on the sheet discharging side are controlled.
The tension applied to the base material to be printed W
travelling through respective printing units 2a to 2f and
respective registration adjusting devices 80 cannot be
set to a prescribed value, even if the rotational speed of
the step-back roller 6 on the sheet introducing side and
the rotational speed of the step-back roller 10 on the
sheet discharging side are controlled.
[0298] Accordingly, in the intermittent printing appara-
tus of the present invention, the tension applied to the
base material to be printed W travelling through respec-
tive printing units 2a to 2f, and respective registration
adjusting devices 80 is made to be a prescribed value
by separately and rotationally driving respective rollers
and separately controlling rotational speeds of rollers
which are the step-back roller 6 on the sheet introducing
side, the impression cylinders 9 of respective printing
units 2a to 2f, the pull rollers 81 on the sheet introducing
side, the pull rollers 82 on the sheet discharging side in
respective registration adjusting devices 80 and the step-
back roller 10 on the sheet discharging side. Such ad-
justing operation of the tension is successively carried
out for each printing unit from the first printing unit 2a to
the sixth printing unit 2f.
[0299] For example, as shown in Fig.22, the tension is
controlled independently, which is the tension of the base
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material to be printed W travelling through a section 17a
between the step-back roller 6 on the sheet introducing
side and the impression cylinder 9 of the first printing unit
2a; the tension of the base material to be printed W trav-
elling through a section 17b between the impression cyl-
inder 9 of the first printing unit 2a and the pull roller 81
on the sheet introducing side; tension of the base material
to be printed W travelling through a section 17c between
the pull roller 81 on the sheet introducing side and the
pull roller 82 on the sheet discharging side; the tension
of the base material to be printed W travelling through a
section 17d between the pull roller 82 on the sheet dis-
charging side and the impression cylinder 9 of the second
printing unit 2b; the tension of the base material to be
printed W travelling through a section 17e between the
impression cylinder 9 of the second printing unit 2b and
the pull roller 81 on the sheet introducing side; the tension
of the base material to be printed W travelling through a
section 17f between the pull roller 81 on the sheet intro-
ducing side and the pull roller 82 on the sheet discharging
side; the tension of the base material to be printed W
travelling through a section 17g between the pull roller
82 on the sheet discharging side and the impression cyl-
inder 9 of the third printing unit 2c; the tension of the base
material to be printed W travelling through a section 17h
between the impression cylinder 9 of the third printing
unit 2c and the pull roller 81 on the sheet introducing side;
and the tension of the base material to be printed W trav-
elling through a section 17i between the pull roller 81 on
the sheet introducing side and the pull roller 82 on the
sheet discharging side.
[0300] Still more, the tension in the following is control-
led independently, which is the tension of the base ma-
terial to be printed W travelling through a section 17j be-
tween the pull roller 82 on the sheet discharging side and
the impression cylinder 9 of the fourth printing unit 2d;
the tension of the base material to be printed W travelling
through a section 17k between the impression cylinder
9 of the fourth printing unit 2d and the pull roller 81 on
the sheet introducing side; the tension of the base ma-
terial to be printed W travelling through a section 17l be-
tween the pull roller 81 on the sheet introducing side and
the pull roller 82 on the sheet discharging side; the ten-
sion of the base material to be printed W travelling
through a section 17m between the pull roller 82 on the
sheet discharging side and the impression cylinder 9 of
the fifth printing unit 2e; the tension of the base material
to be printed W travelling through a section 17n between
the impression cylinder 9 of the fifth printing unit 2e and
the pull roller 81 on the sheet introducing side; the tension
of the base material to be printed W travelling through a
section 17o between the pull roller 81 on the sheet intro-
ducing side and the pull roller 82 on the sheet discharging
side; the tension of the base material to be printed W
travelling through a section 17p between the pull roller
82 on the sheet discharging side and the impression cyl-
inder 9 of the sixth printing unit 2f; and the tension of the
base material to be printed W travelling through a section

17q between the impression cylinder 9 of the sixth print-
ing unit 2f and the step-back roller 10 on the sheet dis-
charging side.
[0301] When controlling the tension of the base mate-
rial to be printed W travelling through respective sections,
the rotational speed of each roller on downstream side
in the travelling direction of the base material to be printed
W is made faster than the rotational speed of each roller
on the upstream side in the travelling direction so that a
feeding amount of the base material to be printed W by
the rollers on the downstream side is much more than a
feeding amount of the base material to be printed W by
the rollers on the upstream side.
[0302] For example, when the base material to be print-
ed W is forwardly travelled, the tension of the base ma-
terial to be printed W travelling through the section 17q
between the impression cylinder 9 of the sixth printing
unit 2f and the step-back roller 10 on the sheet discharg-
ing side is made larger than the tension of the base ma-
terial to be printed W travelling through the section 17a
between the step-back roller 6 on the sheet introducing
side and the impression cylinder 9 of the first printing unit
2a, the tension of the base material to be printed W trav-
elling through other sections is made the same as the
tension of the base material to be printed W travelling
through the section 17a between the step-back roller 6
on the sheet introducing side and the impression cylinder
9 of the first printing unit 2a.
[0303] When the base material to be printed W is back-
wardly travelled, the tension of the base material to be
printed W travelling through the section 17a between the
step-back roller 6 on the sheet introducing side and the
impression cylinder 9 of the first printing unit 2a is made
larger than the tension of the base material to be printed
W travelling through the section 17q between the impres-
sion cylinder 9 of the sixth printing unit 2f and the step-
back roller 10 on the sheet discharging side, the tension
of the base material to be printed W travelling through
other sections is made the same as the tension of the
base material to be printed W travelling through the sec-
tion 17q between the impression cylinder 9 of the sixth
printing unit 2f and the step-back roller 10 on the sheet
discharging side.
[0304] In the intermittent printing apparatus of the
present invention, image printings on the base material
to be printed W have been carried out in three different
states, and the deviation in printing registration in the
vertical direction has been measured for each state. The
deviation in printing registration has been measured by
the printing registration device 38 and the monitoring de-
vice 39.
[0305] In a first state, the impression cylinders 9 are
each rotationally driven forwardly and backwardly in syn-
chronization with the step- back roller 6 on the sheet in-
troducing side and the step-back roller 10 on the sheet
discharging side, in the state that the nip roller 42 for
impression cylinder is separated from the peripheral sur-
face of the impression cylinder 9, the pull roller 81 on the
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sheet introducing side is freely rotatable without being
rotationally driven, and the nip roller 86 for pull roller on
the sheet introducing side is separated from the periph-
eral surface of the pull roller 81 on the sheet introducing
side so as to work the pull roller 81 on the sheet intro-
ducing side in the same way as the guide roller, the pull
roller 82 on the sheet discharging side is freely rotatable
without being rotationally driven, and the nip roller 87 for
pull roller on the sheet discharging side is separated from
the peripheral surface of the pull roller 82 on the sheet
discharging side so as to work the pull roller 82 on the
sheet discharging side in the same way as the guide roll-
er.
[0306] In a second state, the impression cylinder 9 is
rotationally driven forwardly and backwardly in synchro-
nization with the step-back roller 6 on the sheet introduc-
ing side and the step-back roller 10 on the sheet dis-
charging side, in the state that the nip roller 42 for im-
pression cylinder is pressed against the peripheral sur-
face of the impression cylinder 9 in the first state.
[0307] In a third state, the impression cylinder 9, the
step-back roller 6 on the sheet introducing side, the step-
back roller 10 on the sheet discharging side, the pull roller
81 on the sheet introducing side and the pull roller 82 on
the sheet discharging side are rotationally and synchro-
nously driven forwardly and backwardly, in the state that
the nip roller 42 for impression cylinder is pressed against
the peripheral surface of the impression cylinder 9, the
nip roller 86 for pull roller on the sheet introducing side
is pressed against the peripheral surface of the pull roller
81 on the sheet introducing side and the nip roller 87 for
pull roller on the sheet discharging side is pressed against
the peripheral surface of the pull roller 82 on the sheet
discharging side (while respective nip rollers 42, 86, 87
are moved to positions where they are pressed against).
[0308] As a result, the deviation in printing registration
is occurred most when effecting printing in the first state,
second most when effecting printing in the second state,
and least when effecting printing in the third state.
[0309] From these, it is found that it is effective to pro-
vide the nip roller 42 for impression cylinder, nip rollers
86, 87 for pull roller (pull roller 81, 82) for preventing the
deviation in printing registration.
[0310] In the embodiment, while the registration ad-
justing device 80 is provided between printing units, such
registration adjusting device 80 may not necessarily be
provided.
[0311] In such case, pull rollers may be provided in the
travelling path 85 of the base material to be printed W
between the printing units to prevent the deviation and
looseness from occurring in the base material to be print-
ed W.
[0312] For example, as shown in Fig. 23, pull rollers
110 are provided closer to the sheet introducing side and
closer to the sheet discharging side in the travelling path
85 of the base material to be printed W between the print-
ing units, and the base material to be printed W is wound
around the peripheral surface of each pull roller 110.

Each pull roller 110 is rotatably provided within a frame
body 120 between printing units. Each pull roller 110 is
rotationally driven forwardly and backwardly by separate
driving motors (not shown) in synchronization with the
step-back roller 6 on the sheet introducing side and the
step-back roller 10 on the sheet discharging side.
[0313] Therefore, the deviation and looseness never
occur in the base material to be printed W travelling on
the travelling path 85 between printing units.
[0314] Still more, there is provided a nip roller 111 for
pull roller to press the base material to be printed W
wound around a peripheral surface of each pull roller 110
against the peripheral surface of the pull roller 110, the
base material to be printed W is held by the peripheral
surface of each pull roller 110 and the nip roller 111 for
pull roller.
[0315] Therefore, the frictional force between the pe-
ripheral surface of each pull roller 110 and the base ma-
terial to be printed W is increased, then the slip may not
be caused between them, and the deviation in printing
registration never be occurred by providing the pull roller
110.
[0316] The nip roller 111 for each pull roller is movable
between the position where it is pressed against the pe-
ripheral surface of each pull roller 110 and the position
where it is separated therefrom.
[0317] For example, a pair of supporting arms 113 are
fixed to a supporting shaft 112 rotatably attached to the
frame body 120, a shaft 114 is fixed between the pair of
supporting arms 113. The nip roller 111 for pull roller is
rotatably mounted on the shaft 114.
[0318] A lever 116 which is rotated by a cylinder 115
is fixed on the supporting shaft 112, the supporting shaft
112 is rotated by a prescribed rotation angle by rotating
the lever 116, the nip roller 111 for pull roller is moved
between the position where it is pressed against the pull
roller 110 and the position where it is separated therefrom
by rotating the supporting arms 113. This structure is the
same as the structure to move the nip roller for pull roller
of the registration adjusting device 80.
[0319] Note that, there may be provided more than
three pull rollers 110. In other words, it is enough to pro-
vide at least two pull rollers 110.
[0320] Moreover, it is possible to configure so that the
length of travelling path can be changed by providing the
movable roller either or both between two pull rollers 110
or between the pull roller 110 and printing unit in the trav-
elling path 85 of the base material to be printed W.

Claims

1. An intermittent printing apparatus (100) comprising;

a sheet introducing part (1B) feeding a base ma-
terial to be printed (W),
a printing part (2) having a plurality of printing
units (2a; 2b; 2c; 2d; 2e; 2f) for printing images
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on the base material to be printed (W) fed out
from the sheet introducing part (1B), and
a sheet discharging part (3A) for discharging the
base material to be printed (W) on which images
have been printed,
wherein the sheet introducing part (1B) has a
buffer device (5) on a sheet introducing side for
storing the base material to be printed (W) in a
loop shape and a step-back roller (6) on the
sheet introducing side which is rotationally driv-
en forwardly to make the base material to be
printed (W) travel forwardly and rotationally driv-
en backwardly to make the base material to be
printed (W) travel backwardly,
the printing units (2a; 2b; 2c; 2d; 2e; 2f) each
have an impression cylinder (9) and a blanket
cylinder (8) having an image range which is
brought into contact with a peripheral surface of
the impression cylinder (9) and a non-image
range which does not contact with the peripheral
surface of the impression cylinder(9),
the sheet discharging part (3A) has a step-back
roller (10) on a sheet discharging side which is
rotationally driven forwardly to make the base
material to be printed (W) travel forwardly and
rotationally driven backwardly to make the base
material to be printed (W) travel backwardly and
a buffer (11) device on the sheet discharging
side for storing the base material to be printed
(W) on which images have been printed in a loop
shape,
the step-back roller (6) on the sheet introducing
side and the step-back roller (10) on the sheet
discharging side are synchronously and rota-
tionally driven forwardly to make the base ma-
terial to be printed (W) travel forwardly, so that
an image printing is effected on the base mate-
rial to be printed (W) by the peripheral surface
of the impression cylinder (9) and the image
range of the blanket cylinder (8),
the step-back roller (6) on the sheet introducing
side and the step-back roller (10) on the sheet
discharging side are synchronously and rota-
tionally driven backwardly to make the base ma-
terial to be printed (W) travel backwardly through
a gap between the peripheral surface of the im-
pression cylinder (9) and the non-image range
of the blanket cylinder (8), and
characterized in that a guide roller (41) is pro-
vided on the sheet discharging side and a guide
roller (40) is provided on the sheet introducing
side to wind the base material to be printed (W)
passing through between the peripheral surface
of the impression cylinder (9) and the blanket
cylinder (8) on the peripheral surface of the im-
pression cylinder (9) at a prescribed winding an-
gle,
there is provided a nip roller (42) for the impres-

sion cylinder (9) for pressing the base material
to be printed (W) wound around the peripheral
surface of the impression cylinder (9) against
the peripheral surface of the impression cylinder
(9),
the impression cylinder (9) is rotationally driven
forwardly in synchronization with the step-back
roller (6) on the sheet introducing side and the
step-back roller (10) on the sheet discharging
side, when the base material to be printed (W)
is travelled forwardly,
the impression cylinder (9) is rotationally driven
backwardly in synchronization with the step-
back roller (6) on the sheet introducing side and
the step-back roller (10) on the sheet discharg-
ing side, when the base material to be printed
(W) is travelled backwardly,
wherein a drying device (43) is provided for dry-
ing the base material to be printed (W) wound
around the peripheral surface of the impression
cylinder (9) and a cooling device (72) of the im-
pression cylinder is provided for cooling the im-
pression cylinder (9), and
the drying device (43) is located on an upstream
side of the nip roller for the impression cylinder
(9) in a forward rotational direction of the impres-
sion cylinder (9).

2. The intermittent printing apparatus (100) according
to claim 1, wherein the guide roller (40) on the sheet
introducing side and the guide roller (41) on the sheet
discharging side are provided so that an extension
line of a travelling path (35; 15a) on the sheet intro-
ducing side between the guide roller (40) on the
sheet introducing side and the impression cylinder
(9) intersects with an extension line of a travelling
path (35; 15b) on the sheet discharging side between
the guide roller (41) on the sheet discharging side
and the impression cylinder (9).

3. The intermittent printing apparatus (100) according
to claim 1 or 2, wherein when printing images on the
base material to be printed (W) by rotating the blan-
ket cylinder (8) over the image range from a print
starting position, the impression cylinder (9) is rota-
tionally driven forwardly at a same constant speed
as that of the blanket cylinder (8),
when the blanket cylinder (8) is rotated over the non-
image range from a print ending position, the impres-
sion cylinder (9) stops its rotation after having been
rotationally driven forwardly while being decelerated
from the constant speed, and after having stopped
its rotation, is rotationally driven backwardly while
being accelerated up to a prescribed backward ro-
tational driving speed, then its rotation is stopped
after having been rotationally driven backwardly
while being decelerated from the prescribed back-
ward rotational driving speed, after having stopped
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its rotation, is rotationally driven forwardly while be-
ing accelerated up to the constant speed, so that a
rear end of a print image on the base material to be
printed (W) is brought into contact with a front end
of a print range of the blanket cylinder (8).

4. The intermittent printing apparatus (100) according
to claim 3, wherein a curve representing a change
in a rotational driving speed ratio of the impression
cylinder (9) when being rotationally driven forwardly
while being decelerated is linearly symmetrical with
a curve representing a change in the rotational driv-
ing speed ratio of the impression cylinder (9) when
being rotationally driven forwardly while being accel-
erated,

a curve representing a change in the rotational
driving speed ratio of the impression cylinder (9)
when being rotationally driven backwardly while
being accelerated is linearly symmetrical with a
curve representing a change in the rotational
driving speed ratio of the impression cylinder (9)
when being rotationally driven backwardly while
being decelerated, and
the rotational driving speed ratio of the impres-
sion cylinder (9) from the constant speed to the
prescribed backward rotational driving speed
and the rotational driving speed ratio from the
prescribed backward rotational driving speed to
the constant speed are smoothly changed along
a nearly U-shaped curve.

5. The intermittent printing apparatus (100) according
to any one of claims 1 to 4, further comprising a reg-
istration adjusting device (80) which is provided be-
tween respective printing units (2a; 2b; 2c; 2d; 2e;
2f), the registration adjusting device (80) is config-
ured to adjust the printing registration by changing
a length of a travelling path (35) of the base material
to be printed (W) between the printing units (2a; 2b;
2c; 2d; 2e; 2f).

6. The intermittent printing apparatus (100) according
to claim 5, wherein

the registration adjusting device (80) has a pull
roller (81) on the sheet introducing side, a pull
roller (82) on the sheet discharging side and a
movable roller (83), and is configured so that a
length of a travelling path (35; 85a) between the
pull roller (81) on the sheet introducing side and
the pull roller (82) on the sheet discharging side
is changed by moving the movable roller (83),
both pull rollers (81; 82) are rotationally driven
forwardly to make the base material to be printed
(W) travel forwardly and rotationally driven back-
wardly to make the base material to be printed
(W) travel backwardly in synchronization with

the step-back roller (6) on the sheet introducing
side and the step-back roller (10) on the sheet
discharging side, and
there are provided nip rollers (86; 87) for pull
rollers (81; 82) for pressing the base material to
be printed (W) wound around the peripheral sur-
face of the both pull rollers (81; 82) against the
peripheral surfaces of the both pull rollers (81;
82).

7. The intermittent printing apparatus (100) according
to claim 6, wherein a rotational speed of the step-
back roller (6) on the sheet introducing side, a rota-
tional speed of the step-back roller (10) on the sheet
discharging side, a rotational speed of the impres-
sion cylinder (9) of respective printing units (2a; 2b;
2c; 2d; 2e; 2f), a rotational speed of the pull roller
(81) on the sheet introducing side of each registration
adjusting device (80) and a rotational speed of the
pull roller (82) on the sheet discharging side are sep-
arately controllable.

8. The intermittent printing apparatus (100) according
to any one of claims 1 to 4, further comprising at least
two pull rollers (110) around which the base material
to be printed (W) is wound on a travelling path (85)
of the base material to be printed (W) between the
printing units (2a; 2b; 2c; 2d; 2e; 2f), the pull rollers
are rotationally driven forwardly to make the base
material to be printed (W) travel forwardly and rota-
tionally driven backwardly to make the base material
to be printed (W) travel backwardly in synchroniza-
tion with the step-back roller (6) on the sheet intro-
ducing side and the step-back roller (10) on the sheet
discharging side, and
there are provided nip rollers (111) for pull roller (110)
for pressing the base material to be printed (W)
wound around the peripheral surface of each pull
roller against the peripheral surface of each pull roll-
er.

9. The intermittent printing apparatus (100) according
to any one of claims 1 to 8, wherein the base material
to be printed (W) is a film.

Patentansprüche

1. Vorrichtung (100) zum intermittierenden Drucken,
aufweisend:
ein Blatteinführteil (1B), das ein zu bedruckendes
Trägermaterial (W) zuführt,

ein Druckteil (2) mit einer Vielzahl von Druck-
einheiten (2a; 2b; 2c; 2d; 2e; 2f) zum Drucken
von Bildern auf das zu bedruckende Trägerma-
terial (W), das aus dem Blatteinführteil (1B) he-
rausgeführt wird, und
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ein Blattausgabeteil (3A) zum Ausgeben des zu
bedruckenden Trägermaterials (W), auf das Bil-
der gedruckt wurden,
wobei das Blatteinführteil (1B) eine Puffervor-
richtung (5) auf einer Blatteinführseite zum Spei-
chern des zu bedruckenden Trägermaterials
(W) in einer Schleifenform und eine Rückschritt-
walze (6) auf der Blatteinführseite aufweist, die
vorwärts drehend angetrieben wird, um das zu
bedruckende Trägermaterial (W) vorwärts lau-
fen zu lassen, und rückwärts drehend angetrie-
ben wird, um das zu bedruckende Trägermate-
rial (W) rückwärts laufen zu lassen,
die Druckeinheiten (2a; 2b; 2c; 2d; 2e; 2f) jeweils
einen Druckzylinder (9) und einen Gummizylin-
der (8) mit einem Bildbereich aufweisen, der mit
einer Umfangsfläche des Druckzylinders (9) in
Kontakt gebracht wird, und einem Nicht-Bildbe-
reich, der nicht mit der Umfangsfläche des
Druckzylinders (9) in Kontakt kommt,
das Blattausgabeteil (3A) eine Rückschrittwalze
(10) auf einer Blattausgabeseite aufweist, die
drehend vorwärts angetrieben wird, um das zu
bedruckende Trägermaterial (W) vorwärts lau-
fen zu lassen, und drehend rückwärts angetrie-
ben wird, um das zu bedruckende Trägermate-
rial (W) rückwärts laufen zu lassen, und eine
Puffervorrichtung (11) auf der Blattausgabesei-
te zum Speichern des zu bedruckenden Träger-
materials (W), auf das Bilder gedruckt wurden,
in einer Schleifenform,
die Rückschrittwalze (6) auf der Blatteinführsei-
te und die Rückschrittwalze (10) auf der Blatt-
ausgabeseite synchron und drehend vorwärts
angetrieben werden, um das zu bedruckende
Trägermaterial (W) vorwärts zu bewegen, so
dass ein Bilddruck auf dem zu bedruckenden
Trägermaterial (W) durch die Umfangsfläche
des Druckzylinders (9) und den Bildbereich des
Gummizylinders (8) bewirkt wird,
die Rückschrittwalze (6) auf der Blatteinführsei-
te und die Rückschrittwalze (10) auf der Blatt-
ausgabeseite synchron und drehend rückwärts
angetrieben werden, um das zu bedruckende
Trägermaterial (W) rückwärts durch einen Spalt
zwischen der Umfangsfläche des Druckzylin-
ders (9) und dem Nicht-Bildbereich des Gummi-
zylinders (8) zu bewegen, und
dadurch gekennzeichnet, dass eine Füh-
rungswalze (41) auf der Blattausgabeseite vor-
gesehen ist und eine Führungswalze (40) auf
der Blatteinführseite vorgesehen ist, um das zu
bedruckende Trägermaterial (W), das zwischen
der Umfangsfläche des Druckzylinders (9) und
dem Gummizylinder (8) auf der Umfangsfläche
des Druckzylinders (9) durchläuft, unter einem
vorgegebenen Wickelwinkel aufzuwickeln,
eine Anpresswalze (42) für den Druckzylinder

(9) vorgesehen ist, um das zu bedruckende Trä-
germaterial (W), das um die Umfangsfläche des
Druckzylinders (9) gewickelt ist, gegen die Um-
fangsfläche des Druckzylinders (9) zu pressen,
der Druckzylinder (9) synchron mit der Rück-
schrittwalze (6) auf der Blatteinführseite und der
Rückschrittwalze (10) auf der Blattausgabeseite
vorwärts drehend angetrieben wird, wenn das
zu bedruckende Trägermaterial (W) vorwärts-
bewegt wird,
der Druckzylinder (9) synchron mit der Rück-
schrittwalze (6) auf der Blatteinführseite und der
Rückschrittwalze (10) auf der Blattausgabeseite
rückwärts drehend angetrieben wird, wenn das
zu bedruckende Trägermaterial (W) rückwärts
transportiert wird,
wobei eine Trocknungsvorrichtung (43) zum
Trocknen des um die Umfangsfläche des Druck-
zylinders (9) gewickelten, zu bedruckenden Trä-
germaterials (W) vorgesehen ist und eine Kühl-
vorrichtung (72) des Druckzylinders zum Kühlen
des Druckzylinders (9) vorgesehen ist, und
die Trocknungsvorrichtung (43) an einer strom-
aufwärts gelegenen Seite der Anpresswalze für
den Druckzylinder (9) in einer Vorwärtsdrehrich-
tung des Druckzylinders (9) angeordnet ist.

2. Vorrichtung (100) zum intermittierenden Drucken
nach Anspruch 1, wobei die Führungswalze (40) auf
der Blatteinführseite und die Führungswalze (41) auf
der Blattausgabeseite so vorgesehen sind, dass ei-
ne Verlängerungslinie eines Verfahrweges (35; 15a)
auf der Blatteinführseite zwischen der Führungswal-
ze (40) auf der Blatteinführseite und dem Druckzy-
linder (9) eine Verlängerungslinie eines Verfahrwe-
ges (35; 15b) auf der Blattausgabeseite zwischen
der Führungswalze (41) auf der Blattausgabeseite
und dem Druckzylinder (9) kreuzt.

3. Vorrichtung (100) zum intermittierenden Drucken
nach Anspruch 1 oder 2, wobei beim Drucken von
Bildern auf das zu bedruckende Trägermaterial (W)
durch Drehen des Gummizylinders (8) über den Bild-
bereich von einer Druckstartposition aus der Druck-
zylinder (9) mit derselben konstanten Geschwindig-
keit wie der Gummizylinder (8) vorwärts drehend an-
getrieben wird,
wenn der Gummizylinder (8) von einer Druckendpo-
sition aus über den Nicht-Bildbereich gedreht wird,
der Druckzylinder (9) seine Drehung stoppt, nach-
dem er in Vorwärtsrichtung drehend angetrieben
wurde, während er ausgehend von der konstanten
Geschwindigkeit abgebremst wurde, und nachdem
er seine Drehung gestoppt hat, der Druckzylinder (9)
rückwärts drehend angetrieben wird, während er auf
eine vorgeschriebene Rückwärtsdrehungs-An-
triebsgeschwindigkeit beschleunigt wird, dann seine
Drehung gestoppt wird, nachdem er rückwärts dre-

49 50 



EP 3 711 952 B1

27

5

10

15

20

25

30

35

40

45

50

55

hend angetrieben wurde, während er ausgehend
von der vorgeschriebenen Rückwärtsdrehungs-An-
triebsgeschwindigkeit abgebremst wurde, nachdem
er seine Drehung gestoppt hat, er vorwärts drehend
angetrieben wird, während er auf die konstante Ge-
schwindigkeit beschleunigt wird, so dass ein hinte-
res Ende eines Druckbildes auf dem zu bedrucken-
den Trägermaterial (W) in Kontakt mit einem vorde-
ren Ende eines Druckbereichs des Gummizylinders
(8) gebracht wird.

4. Vorrichtung (100) zum intermittierenden Drucken
nach Anspruch 3, wobei eine Kurve, die eine Ände-
rung eines Drehungsantriebsgeschwindigkeitsver-
hältnisses des Druckzylinders (9) darstellt, wenn er
vorwärts drehend angetrieben wird, während er ab-
gebremst wird, linear symmetrisch zu einer Kurve
ist, die eine Änderung des Drehungsantriebsge-
schwindigkeitsverhältnisses des Druckzylinders (9)
darstellt, wenn er vorwärts drehend angetrieben
wird, während er beschleunigt wird,

eine Kurve, die eine Änderung des
Drehungsantriebsgeschwindigkeitsverhältnis-
ses des Druckzylinders (9) darstellt, wenn er
während des Beschleunigens rückwärts dre-
hend angetrieben wird, linear symmetrisch zu
einer Kurve ist, die eine Änderung des
Drehungsantriebsgeschwindigkeitsverhältnis-
ses des Druckzylinders (9) darstellt, wenn er
während des Abbremsens rückwärts drehend
angetrieben wird, und
das Drehungsantriebsgeschwindigkeitsverhält-
nis des Druckzylinders (9) von der konstanten
Geschwindigkeit zu der vorgeschriebenen
Rückwärtsdrehungsantriebsgeschwindigkeit
und das Drehungsantriebsgeschwindigkeits-
verhältnis von der vorgeschriebenen
Rückwärtsdrehungsantriebsgeschwindigkeit zu
der konstanten Geschwindigkeit gleichmäßig
entlang einer nahezu U-förmigen Kurve geän-
dert werden.

5. Vorrichtung (100) zum intermittierenden Drucken
nach einem der Ansprüche 1 bis 4, die ferner eine
Passgenauigkeits-Einstellvorrichtung (80) aufweist,
die zwischen jeweiligen Druckeinheiten (2a; 2b; 2c;
2d; 2e; 2f) vorgesehen ist, wobei die Passgenauig-
keits-Einstellvorrichtung (80) so konfiguriert ist, dass
sie die Druckpassgenauigkeit durch Ändern einer
Länge eines Verfahrwegs (35) des zu bedruckenden
Trägermaterials (W) zwischen den Druckeinheiten
(2a; 2b; 2c; 2d; 2e; 2f) einstellt.

6. Vorrichtung (100) zum intermittierenden Drucken
nach Anspruch 5, wobei

die Passgenauigkeits-Einstellvorrichtung (80)

eine Zugwalze (81) auf der Blatteinführseite, ei-
ne Zugwalze (82) auf der Blattausgabeseite und
eine bewegliche Walze (83) aufweist und so
konfiguriert ist, dass eine Länge eines Verfahr-
weges (35; 85a) zwischen der Zugwalze (81)
auf der Blatteinführseite und der Zugwalze (82)
auf der Blattausgabeseite durch Bewegen der
beweglichen Walze (83) verändert wird,
beide Zugwalzen (81; 82) vorwärts drehend an-
getrieben werden, um das zu bedruckende Trä-
germaterial (W) vorwärts laufen zu lassen, und
rückwärts drehend angetrieben werden, um das
zu bedruckende Trägermaterial (W) rückwärts
laufen zu lassen, und zwar synchron mit der
Rückschrittwalze (6) auf der Blatteinführseite
und der Rückschrittwalze (10) auf der Blattaus-
gabeseite, und
Anpresswalzen (86; 87) für die Zugwalzen (81;
82) vorgesehen sind, um das zu bedruckende
Trägermaterial (W), das um die Umfangsfläche
der beiden Zugwalzen (81; 82) gewickelt ist, ge-
gen die Umfangsflächen der beiden Zugwalzen
(81; 82) zu pressen.

7. Vorrichtung (100) zum intermittierenden Drucken
nach Anspruch 6, wobei eine Drehgeschwindigkeit
der Rückschrittwalze (6) auf der Blatteinführseite, ei-
ne Drehgeschwindigkeit der Rückschrittwalze (10)
auf der Blattausgabeseite, eine Drehgeschwindig-
keit des Druckzylinders (9) der jeweiligen Druckein-
heiten (2a; 2b; 2c; 2d; 2e; 2f), eine Drehgeschwin-
digkeit der Zugwalze (81) auf der Blatteinführseite
jeder Passgenauigkeits-Einstellvorrichtung (80) und
eine Drehgeschwindigkeit der Zugwalze (82) auf der
Blattausgabeseite separat steuerbar sind.

8. Vorrichtung (100) zum intermittierenden Drucken
nach einem der Ansprüche 1 bis 4, ferner mindes-
tens zwei Zugwalzen (110) aufweisend, um die das
zu bedruckende Trägermaterial (W) auf einem Ver-
fahrweg (85) des zu bedruckenden Trägermaterials
(W) zwischen den Druckeinheiten (2a; 2b; 2c; 2d;
2e; 2f) gewickelt wird, wobei die Zugwalzen vorwärts
drehend angetrieben werden, um das zu bedrucken-
de Trägermaterial (W) vorwärts laufen zu lassen,
und rückwärts drehend angetrieben werden, um das
zu bedruckende Trägermaterial (W) rückwärts lau-
fen zu lassen, und zwar synchron mit der Rück-
schrittwalze (6) auf der Blatteinführseite und der
Rückschrittwalze (10) auf der Blattausgabeseite,
und
Anpresswalzen (111) für die Zugwalze (110) vorge-
sehen sind, um das zu bedruckende Trägermaterial
(W), das um die Umfangsfläche jeder Zugwalze ge-
wickelt ist, gegen die Umfangsfläche jeder Zugwalze
zu pressen.

9. Vorrichtung (100) zum intermittierenden Drucken
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nach einem der Ansprüche 1 bis 8, wobei das zu
bedruckende Trägermaterial (W) eine Folie ist.

Revendications

1. Appareil d’impression par intermittence (100)
comprenant ;

une partie d’introduction de feuille (1B) alimen-
tant un matériau de base (W) à imprimer,
une partie d’impression (2) ayant une pluralité
d’unités d’impression (2a ; 2b ; 2c ; 2d ; 2e ; 2f)
pour imprimer des images sur le matériau de
base (W) à imprimer alimenté par la partie d’in-
troduction de feuille (1B), et
une partie d’évacuation de feuille (3A) pour éva-
cuer le matériau de base (W) à imprimer sur
lequel des images ont été imprimées,
dans lequel la partie d’introduction de feuille (1B)
possède un dispositif tampon (5) sur un côté
d’introduction de feuille pour le stockage du ma-
tériau de base (W) à imprimer en forme de bou-
cle et un rouleau de recul (6) sur le côté d’intro-
duction de feuille qui est entraîné de manière
rotative vers l’avant pour amener le matériau de
base (W) à imprimer à se déplacer vers l’avant
et qui est entraîné de manière rotative vers l’ar-
rière pour amener le matériau de base (W) à
imprimer à se déplacer vers l’arrière,
les unités d’impression (2a; 2b; 2c; 2d; 2e; 2f)
ayant chacune un cylindre d’impression (9) et
un cylindre à blanchet (8) ayant une plage d’ima-
ges qui est portée en contact avec une surface
périphérique du cylindre d’impression (9) et une
plage sans image qui ne n’entre pas en contact
avec la surface périphérique du cylindre d’im-
pression (9),
la partie d’évacuation de feuille (3A) possède un
rouleau de recul (10) sur un côté d’évacuation
de feuille qui est entraîné de manière rotative
vers l’avant pour amener le matériau de base
(W) à imprimer à se déplacer vers l’avant et qui
est entraîné de manière rotative vers l’arrière
pour amener le matériau de base (W) à imprimer
à se déplacer vers l’arrière et un dispositif de
tampon (11) sur le côté d’évacuation de feuille
pour le stockage du matériau de base (W) à im-
primer sur lequel des images ont été imprimées
en une forme de boucle,
le rouleau de recul (6) sur le côté d’introduction
de feuille et le rouleau de recul (10) sur le côté
d’évacuation de feuille sont entraînés vers
l’avant de manière synchrone et rotative pour
amener le matériau de base (W) à imprimer à
se déplacer vers l’avant, de manière qu’une im-
pression d’image est effectuée sur le matériau
de base (W) à imprimer par la surface périphé-

rique du cylindre d’impression (9) et la plage
d’images du cylindre à blanchet (8),
le rouleau de recul (6) sur le côté d’introduction
de feuille et le rouleau de recul (10) sur le côté
d’évacuation de feuille sont entraînés vers l’ar-
rière de manière synchrone et rotative pour
amener le matériau de base (W) à imprimer à
se déplacer vers l’arrière à travers un espace
entre la surface périphérique du cylindre d’im-
pression (9) et la plage sans image du cylindre
à blanchet (8), et
caractérisé en ce qu’un rouleau de guidage
(41) est fourni sur le côté d’évacuation de feuille
et qu’un rouleau de guidage (40) est fourni sur
le côté d’introduction de feuille pour enrouler le
matériau de base (W) à imprimer passant à tra-
vers entre la surface périphérique du cylindre
d’impression (9) et le cylindre à blanchet (8) sur
la surface périphérique du cylindre d’impression
(9) sous un angle d’enroulement défini,
un rouleau pinceur est fourni (42) pour le cylin-
dre d’impression (9) pour presser contre le ma-
tériau de base (W) à imprimer enroulé autour de
la surface périphérique du cylindre d’impression
(9) contre la surface périphérique du cylindre
d’impression (9),
le cylindre d’impression (9) est entraîné de ma-
nière rotative vers l’avant de manière synchrone
avec le rouleau de recul (6) sur le côté d’intro-
duction de feuille et avec le rouleau de recul (10)
sur le côté d’évacuation de feuille, lorsque le ma-
tériau de base (W) à imprimer est déplacé vers
l’avant,
le cylindre d’impression (9) est entraîné de ma-
nière rotative vers l’arrière de manière synchro-
nisée avec le rouleau de recul (6) sur le côté
d’introduction de feuille et avec le rouleau de
recul (10) sur le côté d’évacuation de feuille,
lorsque le matériau de base (W) à imprimer est
déplacé vers l’arrière,
dans lequel un dispositif de séchage (43) est
fourni pour sécher le matériau de base (W) à
imprimer enroulé autour de la surface périphé-
rique du cylindre d’impression (9) et un dispositif
de refroidissement (72) du cylindre d’impression
est fourni pour refroidir le cylindre d’impression
(9), et
le dispositif de séchage (43) est situé sur un côté
en amont du rouleau pinceur pour le cylindre
d’impression (9) dans un sens de rotation vers
l’avant du cylindre d’impression (9).

2. Appareil d’impression par intermittence (100) selon
la revendication 1, dans lequel le rouleau de guidage
(40) sur le côté d’introduction de feuille et le rouleau
de guidage (41) sur le côté d’évacuation de feuille
sont fournis de manière qu’une ligne d’extension
d’un chemin de déplacement (35 ; 15a) sur le côté
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d’introduction de feuille entre le rouleau de guidage
(40) sur le côté d’introduction de feuille et le cylindre
d’impression (9) entre en intersection avec une ligne
d’extension d’un chemin de déplacement (35; 15b)
sur le côté d’évacuation de feuille entre le rouleau
de guidage (41) sur le côté d’évacuation de feuille
et le cylindre d’impression (9).

3. Appareil d’impression par intermittence (100) selon
la revendication 1 ou 2, dans lequel lors de l’impres-
sion d’images sur le matériau de base (W) à imprimer
par rotation du cylindre à blanchet (8) sur la plage
d’images depuis une position de départ d’impres-
sion, le cylindre d’impression (9) est entraîné de ma-
nière rotative vers l’avant à une même vitesse cons-
tante que celle du cylindre à blanchet (8),
lorsque le cylindre à blanchet (8) est mis en rotation
sur la plage sans image depuis une position de fin
d’impression, le cylindre d’impression (9) arrête sa
rotation après avoir été entraîné de manière rotative
vers l’avant tout en étant décéléré depuis la vitesse
constante, et après avoir stoppé sa rotation, est en-
traîné de manière rotative vers l’arrière tout en étant
accéléré jusqu’à une vitesse d’entraînement de ro-
tation vers l’arrière définie, sa rotation est arrêtée
après avoir été entraîné de manière rotative vers l’ar-
rière tout en étant décéléré depuis la vitesse d’en-
traînement de rotation vers l’arrière définie, après
avoir arrêté sa rotation, est entraîné de manière ro-
tative vers l’avant tout en étant accéléré jusqu’à la
vitesse constante, de manière qu’une extrémité ar-
rière d’une image d’impression sur le matériau de
base (W) à imprimer est portée en contact avec une
extrémité avant d’une plage d’impression du cylindre
à blanchet (8).

4. Appareil d’impression par intermittence (100) selon
la revendication 3, dans lequel une courbe représen-
tant un changement dans un rapport de vitesse d’en-
traînement de rotation du cylindre d’impression (9)
lorsqu’étant entraîné de manière rotative vers l’avant
tout en étant décéléré est linéairement symétrique
à une courbe représentant un changement dans le
rapport de vitesse d’entraînement de rotation du cy-
lindre d’impression (9) lorsqu’étant entraîné de ma-
nière rotative vers l’avant tout en étant accéléré,

une courbe représentant un changement dans
le rapport de vitesse d’entraînement de rotation
du cylindre d’impression (9) lorsqu’étant entraî-
né de manière rotative vers l’arrière tout en étant
accéléré est linéairement symétrique à une
courbe représentant un changement dans le
rapport de vitesse d’entraînement de rotation du
cylindre d’impression (9) lorsqu’étant entraîné
de manière rotative vers l’arrière tout en étant
décéléré, et
le rapport de vitesse d’entraînement de rotation

du cylindre d’impression (9) de la vitesse cons-
tante à la vitesse d’entraînement de rotation vers
l’arrière définie et le rapport de vitesse d’entraî-
nement de rotation de la vitesse d’entraînement
de rotation vers l’arrière définie à la vitesse cons-
tante sont changés de manière uniforme le long
d’une courbe quasiment en forme de U.

5. Appareil d’impression par intermittence (100) selon
l’une quelconque des revendications 1 à 4, compre-
nant en outre un dispositif d’ajustement de référen-
cement (80) qui est fourni entre des unités d’impres-
sion (2a ; 2b ; 2c ; 2d ; 2e; 2f) respectives, le dispo-
sitif d’ajustement de référencement (80) est configu-
ré pour ajuster le référencement d’impression en
changeant une longueur d’un chemin de déplace-
ment (35) du matériau de base (W) à imprimer entre
les unités d’impression (2a ; 2b ; 2c ; 2d ; 2e ; 2f).

6. Appareil d’impression par intermittence (100) selon
la revendication 5, dans lequel

le dispositif d’ajustement de référencement (80)
possède un rouleau de traction (81) sur le côté
d’introduction de feuille, un rouleau de traction
(82) sur le côté d’évacuation de feuille et un rou-
leau qui peut être déplacé (83), et est configuré
de manière qu’une longueur d’un chemin de dé-
placement (35 ; 85a) entre le rouleau de traction
(81) sur le côté d’introduction de feuille et le rou-
leau de traction (82) sur le côté d’évacuation de
feuille est changée en déplaçant le rouleau qui
peut être déplacé (83),
les deux rouleaux de traction (81 ; 82) sont en-
traînés de manière rotative vers l’avant pour
amener le matériau de base (W) à imprimer à
se déplacer vers l’avant et entraîné de manière
rotative vers l’arrière pour amener le matériau
de base (W) à imprimer à se déplacer vers l’ar-
rière de manière synchrone avec le rouleau de
recul (6) sur le côté d’introduction de feuille et
avec le rouleau de recul (10) sur le côté d’éva-
cuation de feuille, et
des rouleaux pinceurs sont fournis (86 ; 87) pour
que les rouleaux de traction (81 ; 82) pressent
le matériau de base (W) à imprimer enroulé
autour de la surface périphérique des deux rou-
leaux de traction (81 ; 82) contre les surfaces
périphériques des deux rouleaux de traction
(81 ; 82).

7. Appareil d’impression par intermittence (100) selon
la revendication 6, dans lequel une vitesse de rota-
tion du rouleau de recul (6) sur le côté d’introduction
de feuille, une vitesse de rotation du rouleau de recul
(10) sur le côté d’évacuation de feuille, une vitesse
de rotation du cylindre d’impression (9) d’unités d’im-
pression (2a ; 2b ; 2c ; 2d ; 2e; 2f) respectives, une
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vitesse de rotation du rouleau de traction (81) sur le
côté d’introduction de feuille de chaque dispositif
d’ajustement de référencement (80) et une vitesse
de rotation du rouleau de traction (82) sur le côté
d’évacuation de feuille peuvent être commandées
séparément.

8. Appareil d’impression par intermittence (100) selon
l’une quelconque des revendications 1 à 4, compre-
nant en outre au moins deux rouleaux de traction
(110) autour desquels le matériau de base (W) à
imprimer est enroulé sur un chemin de déplacement
(85) du matériau de base (W) à imprimer entre les
unités d’impression (2a ; 2b ; 2c ; 2d ; 2e ; 2f), les
rouleaux de traction sont entraînés de manière ro-
tative vers l’avant pour amener le matériau de base
(W) à imprimer à se déplacer vers l’avant et sont
entraînés de manière rotative vers l’arrière pour
amener le matériau de base (W) à imprimer à se
déplacer vers l’arrière de manière synchrone avec
le rouleau de recul (6) sur le côté d’introduction de
feuille et le rouleau de recul (10) sur le côté d’éva-
cuation de feuille, et
des rouleaux pinceurs (111) sont fournis pour que
le rouleau de traction (110) presse le matériau de
base (W) à imprimer enroulé autour de la surface
périphérique de chaque rouleau de traction contre
la surface périphérique de chaque rouleau de trac-
tion.

9. Appareil d’impression par intermittence (100) selon
l’une quelconque des revendications 1 à 8, dans le-
quel le matériau de base (W) à imprimer est un film.
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