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(54) PRINTING APPARATUS

(57) A simple mechanism is provided for adjusting a
print pressure and for moving a plate cylinder relative to
an impression cylinder w ile preventing a change in a
contact pressure between the plate cylinder and an anilox
roll 41. A pair of supporting shafts 5, 6 is opposed with
each other across a web 2. A plate cylinder sleeve 7 and
an impression cylinder sleeve 8 are detachably attached
to supporting shafts 5, 6 different from each other. An ink
supply device 40 includes an anilox roll 41 and is moved
in alignment with a position of the plate cylinder sleeve
7 attached to a supporting shaft 5 or 6. A turning body
50 holds one of the pair of supporting shafts 5, 6 and is
turned together with one supporting shaft 5. A center of
rotation 43 of the anilox roll 41 is matched with a center
of turning 51 of the turning body 50, when the ink supply
device 40 has been moved in alignment with the position
of the plate cylinder sleeve 7 attached to the one sup-
porting shaft 5.
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Description

Technical Field

[0001] The present invention relates to a printing ap-
paratus capable of switching between front face printing
of a web and rear face printing of the web.

Background art

[0002] In a printing apparatus printing on a web by a
plate cylinder and an impression cylinder, print pressure
applied to the web is adjusted by moving at least one of
the plate cylinder and the impression cylinder so as to
separate from each other or to make contact with each
other.
[0003] Under the condition, ink is supplied from an an-
ilox roll to the plate cylinder, and the web is passed
through between the plate cylinder and the impression
cylinder.
[0004] The printing apparatus performs printing on
each face of the web by switching between front face
printing of the web and rear face printing of the web.
[0005] As such printing apparatus, a roll paper rotary
printing apparatus capable of switching between a plate
cylinder and an impression cylinder with each other has
been known (see patent document 1).
[0006] In the conventional printing apparatus de-
scribed in the patent document 1, the plate cylinder and
the impression cylinder are connected to a carriage re-
spectively.
[0007] The carriage is movably supported by a guide
member.
[0008] A flexographic printing ink device includes a
chamber doctor and an anilox roll and comes into contact
with a sleeve-like flexographic printing plate of the plate
cylinder.
[0009] The flexographic printing ink device is moved
simultaneously with a movement of the plate cylinder by
fixing the flexographic printing ink device together with
the plate cylinder to the carriage.
[0010] In the conventional printing apparatus, a sleeve
is pulled out of a main body of the impression cylinder
and the flexographic printing plate is put on the main body
of the impression cylinder, and the flexographic printing
plate is pulled out of a main body of the plate cylinder
and the sleeve is put on the main body of the plate cyl-
inder.
[0011] Thereby, the impression cylinder is switched to
the plate cylinder, and the plate cylinder is switched to
the impression cylinder.
[0012] The flexographic printing ink device is detached
from a former carriage and fixed to another carriage in a
reversed direction.
[0013] In the conventional printing apparatus, when
only one cylinder (e.g. plate cylinder) is moved, the other
cylinder (e.g. impression cylinder) is connected to inner
walls of side walls by bearings.

[0014] A bearing is attached to an inner wall by screws.
[0015] Moreover, the printing apparatus includes
screw nuts, screw shafts and a driving means for the
screw shafts to move each carriage.
[0016] As stated above, in the conventional printing
apparatus, its structure is apt to be complicated, and a
lot of work to adjust each mechanism is feared to be
required.
[0017] Moreover, the printing apparatus becomes big-
ger in size, and the number of components is feared to
be increased.
[0018] Therefore there is a concern over a cost in-
crease of the printing apparatus.
[0019] Whereas, a sheet printing apparatus in which a
plate cylinder is moved relative to an impression cylinder
by a double eccentric mechanism has been also known.
In this conventional sheet printing apparatus, the plate
cylinder or the impression cylinder is supported by the
double eccentric mechanism.
[0020] The double eccentric mechanism includes an
outer eccentric bearing and an inner eccentric bearing
arranged inside the outer eccentric bearing.
[0021] The print pressure is adjusted by a movement
of the plate cylinder or the impression cylinder due to two
eccentric movements of the double eccentric mecha-
nism.
[0022] In addition, the plate cylinder and the impres-
sion cylinder are separated from each other or are made
contact with each other by the movement of the plate
cylinder or the impression cylinder.
[0023] However, the double eccentric mechanism is
required to increase the number of components, and to
process the components accurately.
[0024] Accordingly, the printing apparatus is feared to
be increased in cost, and since it is also required to move
the double eccentric mechanism accurately, there is a
problem that a lot of work to adjust the print pressure is
required.

Prior art document

Patent document

[0025] [Patent Document 1] Japanese Patent Laid
open No.2002-254598

Summary of the Invention

Technical Problem

[0026] The present invention is made in view of the
above mentioned conventional problems, and its object
is to adjust a print pressure and to move a plate cylinder
relative to an impression cylinder by a simple mecha-
nism, while preventing a change in a contact pressure
between the plate cylinder and an anilox roll in a printing
apparatus capable of switching between front face print-
ing of a web and rear face printing of the web.
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Solution to Problem

[0027] The present invention is a printing apparatus
capable of switching between front face printing of a web
and rear face printing of the web by exchanging positions
of a plate cylinder and an impression cylinder relative to
the web.
[0028] The printing apparatus includes a pair of sup-
porting shafts opposed with each other across the web,
a plate cylinder sleeve and an impression cylinder sleeve
detachably attached to supporting shafts different from
each other, the supporting shafts to be attached being
changeable, an ink supply device including an anilox roll
and being movable in alignment with a position of the
plate cylinder sleeve attached to a supporting shaft, and
a turning body holding one of the pair of supporting shafts
and being turned together with one supporting shaft.
[0029] A center of rotation of the anilox roll is matched
with a center of turning of the turning body, when the ink
supply device has been moved in alignment with the po-
sition of the plate cylinder sleeve attached to one sup-
porting shaft.

Advantageous Effects of the Invention

[0030] According to the present invention, it is possible
to adjust the print pressure and to move the plate cylinder
relative to the impression cylinder by the simple mecha-
nism, while preventing a change in contact pressure be-
tween the plate cylinder and the anilox roll in the printing
apparatus capable of switching between front face print-
ing of the web and rear face printing of the web.

Brief Description of the Drawings

[0031]

Fig. 1 is a front view of a printing apparatus of the
present embodiment.
Fig. 2 is a rear view of the printing apparatus of the
present embodiment.
Fig.3 is a schematic view of the printing apparatus
of the present embodiment.
Fig.4 is a schematic view of a main part of the printing
apparatus of the present embodiment.
Fig.5 is a schematic view of a main part of the printing
apparatus of the present embodiment.
Fig.6 is a schematic view of a structure of the printing
apparatus when printing on a front face of a web.
Fig.7 is a schematic view of the printing apparatus
when printing on the front face of the web.
Fig.8 is a schematic view of the printing apparatus
when printing on the front face of the web.
Fig.9 is a view of a part of Fig. 3 containing a plate
cylinder and an impression cylinder and a rotation
device.
Fig.10 is a schematic view of a turning body shown
in Fig.5 in a turned state.

Fig.11 is a sectional view of the turning body and a
turning device attached to a main body frame.
Fig.12 is a view of a print pressure adjusting mech-
anism viewed in an arrow X3 direction illustrated in
Fig.11.

Description of the Embodiments

[0032] An embodiment of a printing apparatus of the
present invention will be described with reference to the
drawings.
[0033] A printing apparatus of the present embodiment
is the printing apparatus capable of switching between
front face printing of a web and rear face printing of the
web.
[0034] The web is a belt-like printing sheet which is
wound into a roll shape.
[0035] The web is supplied from a supply device to the
printing apparatus, and images are printed on the web
by the printing apparatus.
[0036] The printing apparatus of the present embodi-
ment is a flexographic printing apparatus, and images
are printed on the web by a plate (letter press) of the
plate cylinder.
[0037] Fig.1 is a front view of a printing apparatus 1 of
the present embodiment, and shows the printing appa-
ratus 1 viewed from one side in a width direction of a web
2.
[0038] Fig.2 is a rear view of the printing apparatus 1
of the present embodiment, and shows the printing ap-
paratus 1 viewed from the other side in the width direction
of the web 2.
[0039] As shown in the drawings, the printing appara-
tus 1 is provided with a plate cylinder 3, an impression
cylinder 4, a rotation device 10 for rotating the plate cyl-
inder 3 and the impression cylinder 4, a main body frame
20, a sub frame 30 detachably attached to the main body
frame 20, an ink supply device 40 held by the sub frame
30, a turning body 50 turnably connected to the main
body frame 20, and a turning device 60 for turning the
turning body 50.
[0040] The plate cylinder 3 is rotatably supported by
the turning body 50, and the impression cylinder 4 is ro-
tatably supported by the main body frame 20.
[0041] A diameter of the plate cylinder 3 is the same
as that of the impression cylinder 4.
[0042] The web 2 is moved in a predetermined moving
direction F in the printing apparatus 1 to pass through
between the plate cylinder 3 and the impression cylinder
4.
[0043] At that time, the printing apparatus 1 prints im-
ages on one face of the web 2.
[0044] The plate cylinder 3 and the impression cylinder
4 are opposed with each other across the web 2 and are
in contact with the one face and the other face of the web
2 respectively.
[0045] The web 2 is sandwiched between the plate cyl-
inder 3 and the impression cylinder 4.
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[0046] Here, the moving direction F of the web 2 is
horizontal.
[0047] Furthermore, the one face of the web 2 is a rear
face 2A of the web 2, and the other face of the web 2 is
a front face 2B of the web 2.
[0048] The plate cylinder 3 is located on the rear face
2A side of the web 2, and the impression cylinder 4 is
located on the front face 2B side of the web 2.
[0049] Fig.3 is a schematic view of the printing appa-
ratus 1 of the present embodiment, containing a sectional
view of a part of the printing apparatus 1.
[0050] Further, Fig.3 shows each part of the printing
apparatus 1 in one drawing by combining.
[0051] Figs.4, 5 are schematic views of a main part of
the printing apparatus 1 of the present embodiment and
show a part of the printing apparatus 1 taken along the
line X1-X1 of Fig.3 in a simple manner.
[0052] Fig.4 shows the printing apparatus 1 before the
sub frame 30 is attached to the main body frame 20, and
Fig.5 shows the printing apparatus 1 after the sub frame
30 is attached to the main body frame 20.
[0053] As shown in the drawings, a center of an outer
peripheral surface of the plate cylinder 3 and a center of
an outer peripheral surface of the impression cylinder 4
are arranged horizontally and in parallel with each other
in the same vertical plane.
[0054] Under the condition, the plate cylinder 3 and the
impression cylinder 4 are arranged to be in parallel and
opposed with each other in a vertical direction.
[0055] Moreover, the printing apparatus 1 is provided
with a pair of supporting shafts 5, 6 (a first supporting
shaft 5, a second supporting shaft 6) which is a shaft
member of the plate cylinder 3 and the impression cylin-
der 4, respectively, a plate cylinder sleeve 7 which is an
outer peripheral member of the plate cylinder 3, and an
impression cylinder sleeve 8 which is an outer peripheral
member of the impression cylinder 4.
[0056] The pair of supporting shafts 5, 6 is arranged in
parallel and arranged in the width direction of the web 2.
[0057] Specifically, centers of outer peripheral surfac-
es of supporting shafts 5, 6 are arranged horizontally and
in parallel with each other in the same vertical plane as
is the case with the plate cylinder 3 and the impression
cylinder 4.
[0058] Under the condition, the pair of supporting
shafts 5, 6 is arranged to be in parallel and opposed with
each other in the vertical direction.
[0059] Moreover, the web 2 is arranged between the
pair of supporting shafts 5, 6, and the pair of supporting
shafts 5, 6 is opposed with each other across the web 2.
[0060] Here, the first supporting shaft 5 is a lower sup-
porting shaft located on a lower side of the web 2, and
the second supporting shaft 6 is an upper supporting
shaft located on an upper side of the web 2.
[0061] Supporting shafts 5, 6 are rotated around cent-
ers of rotation, respectively.
[0062] The plate cylinder sleeve 7 and the impression
cylinder sleeve 8 are formed in a cylindrical shape and

attached to outer peripheral parts (attaching parts 5A,
6A) of the supporting shafts 5, 6.
[0063] The plate cylinder sleeve 7 and the impression
cylinder sleeve 8 are held by the supporting shafts 5, 6
and are rotated integrally with the supporting shafts 5, 6.
[0064] The plate cylinder sleeve 7 and the impression
cylinder sleeve 8 are attachable to both of the pair of
supporting shafts 5, 6, respectively.
[0065] Therefore, an attaching part 5A of the first sup-
porting shaft 5 and an attaching part 6A of the second
supporting shaft 6 are formed in the same shape.
[0066] The plate cylinder sleeve 7 and the impression
cylinder sleeve 8 are detachably attached to the support-
ing shafts 5, 6 different from each other, and the support-
ing shafts 5, 6 to be attached are changeable.
[0067] When the plate cylinder sleeve 7 is attached to
one of the pair of supporting shafts 5, 6, the plate cylinder
3 is made by the plate cylinder sleeve 7 and one sup-
porting shaft.
[0068] Moreover, when the impression cylinder sleeve
8 is attached to the other of the pair of supporting shafts
5, 6, the impression cylinder 4 is made by the impression
cylinder sleeve 8 and the other supporting shaft.
[0069] In the printing apparatus 1, the rear face printing
(printing on one face (rear face 2A)) of the web 2 and the
front face printing (printing on the other face (front face
2B)) of the web 2 are switched by exchanging positions
of the plate cylinder 3 and the impression cylinder 4 with
respect to the web 2.
[0070] At that time, the front face printing and the rear
face printing can be switched without changing the mov-
ing direction F of the web 2.
[0071] Moreover, the front face printing and the rear
face printing can be switched without changing each ro-
tational direction of the pair of supporting shafts 5, 6.
[0072] When the positions of the plate cylinder 3 and
the impression cylinder 4 are exchanged, the plate cyl-
inder sleeve 7 and the impression cylinder sleeve 8 are
exchanged corresponding to the positions of the plate
cylinder 3 and the impression cylinder 4.
[0073] When printing on the rear face of the web 2 (see
Figs. 3, 4, 5), the plate cylinder sleeve 7 is attached to
the first supporting shaft 5, and the impression cylinder
sleeve 8 is attached to the second supporting shaft 6.
[0074] The plate cylinder sleeve 7 and the plate cylin-
der 3 are located on the lower side (the rear face 2A side)
of the web 2 and arranged along the rear face 2A of the
web 2.
[0075] The impression cylinder sleeve 8 and the im-
pression cylinder 4 are located on the upper side (the
front face 2B side) of the web 2 and arranged along the
front face 2B of the web 2.
[0076] The printing apparatus 1 prints images on the
rear face 2A of the web 2 moving between the plate cyl-
inder 3 (the plate cylinder sleeve 7) and the impression
cylinder 4 (the impression cylinder sleeve 8).
[0077] Fig.6 is a schematic view of a structure of the
printing apparatus 1 when printing on the front face of
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the web 2 and shows each part of the printing apparatus
1 in one drawing by combining as with in Fig.3.
[0078] Figs.7, 8 are schematic views of the printing ap-
paratus 1 when printing on the front face of the web 2,
and show a part of the printing apparatus 1 taken along
the line X2-X2 of Fig.6 in a simple manner.
[0079] Fig.7 shows the printing apparatus 1 before the
sub frame 30 is attached to the main body frame 20, and
Fig.8 shows the printing apparatus 1 after the sub frame
30 is attached to the main body frame 20.
[0080] As shown in the drawings, when printing on the
front face of the web 2, the impression cylinder sleeve 8
is attached to the first supporting shaft 5, and the plate
cylinder sleeve 7 is attached to the second supporting
shaft 6.
[0081] The impression cylinder sleeve 8 and the im-
pression cylinder 4 are located on the lower side (the rear
face 2A side) of the web 2 and arranged along the rear
face 2A of the web 2.
[0082] The plate cylinder sleeve 7 and the plate cylin-
der 3 are located on the upper side (the front face 2B
side) of the web 2 and arranged along the front face 2B
of the web 2.
[0083] The printing apparatus 1 prints images on the
front face 2B of the web 2 moving between the plate
cylinder 3 and the impression cylinder 4.
[0084] When exchanging the plate cylinder sleeve 7
with the impression cylinder sleeve 8, the plate cylinder
sleeve 7 and the impression cylinder sleeve 8 are moved
toward one sides in axial directions of each of the sup-
porting shafts 5, 6 (one ends 5B, 6B sides of each of the
supporting shafts 5, 6) and detached from each of the
supporting shafts 5, 6.
[0085] Then, the supporting shafts 5, 6 to which the
plate cylinder sleeve 7 and the impression cylinder sleeve
8 to be attached are changed, and the plate cylinder
sleeve 7 and the impression cylinder sleeve 8 to be at-
tached to the pair of supporting shafts 5, 6 are ex-
changed.
[0086] The positions of the plate cylinder 3 and the
impression cylinder 4 with respect to the web 2 are ex-
changed by exchanging the plate cylinder sleeve 7 and
the impression cylinder sleeve 8.
[0087] At that time, the plate cylinder sleeve 7 and the
impression cylinder sleeve 8 are moved toward the other
sides in the axial directions of each of the supporting
shafts 5, 6 (the other ends 5C, 6C sides of each of the
supporting shafts 5, 6), then, the supporting shafts 5, 6
are inserted into the plate cylinder sleeve 7 and the im-
pression cylinder sleeve 8.
[0088] The plate cylinder sleeve 7 and the impression
cylinder sleeve 8 are fitted to the supporting shafts 5, 6
after being changed and are fixed to the supporting shafts
5, 6 different from each other by fixing members 5D, 6D
respectively.
[0089] Fig.9 is a view of a part of Fig. 3 containing the
plate cylinder 3 and the impression cylinder 4 and the
rotation device 10.

[0090] As shown in the drawing, the rotation device 10
includes a motor 11 and a transmission mechanism 12,
and is attached to the main body frame 20.
[0091] The transmission mechanism 12 includes a first
transmission gear 13 fixed to an output shaft of the motor
11, a second transmission gear 14 meshed with the first
transmission gear 13,and a third transmission gear 15.
[0092] The third transmission gear 15 is coaxially ar-
ranged with the second transmission gear 14 and rotated
integrally with the second transmission gear 14.
[0093] The rotation device 10 rotates transmission
gears 13, 14, 15 of the transmission mechanism 12 by
the motor 11.
[0094] The printing apparatus 1 is provided with inter-
locking gears 16, 17 rotating in interlock with the pair of
supporting shafts 5, 6.
[0095] The interlocking gears 16, 17 are fixed to the
other ends 5C, 6C of the pair of supporting shafts 5, 6
and are rotated integrally with the supporting shafts 5, 6.
[0096] The third transmission gear 15 of the transmis-
sion mechanism 12 is meshed with an interlocking gear
17 of the second supporting shaft 6, and the interlocking
gear 17 of the second supporting shaft 6 is meshed with
an interlocking gear 16 of the first supporting shaft 5.
[0097] The rotation device 10 rotates the interlocking
gears 16, 17, the second supporting shaft 6 and the first
supporting shaft 5 by transmitting a rotation of the motor
11 to the interlocking gear 17 of the second supporting
shaft 6 by the third transmission gear 15.
[0098] Accordingly, the plate cylinder 3 and the impres-
sion cylinder 4 are rotated in interlock with each other
within the main body frame 20.
[0099] The main body frame 20 is a base frame of the
printing apparatus 1, and rotatably supports the second
supporting shaft 6 (see Figs.3, 6).
[0100] Moreover, the main body frame 20 includes a
pair of frame parts 21, 22 (a first frame part 21, a second
frame part 22) opposed with each other, two openings
for exchange 23, 24 (a first opening for exchange 23, a
second opening for exchange 24) formed in the first frame
part 21, and a housing 25 arranged in the second opening
for exchange 24.
[0101] The frame parts 21, 22 are arranged away from
each other in the axial directions of the supporting shafts
5, 6.
[0102] The plate cylinder sleeve 7 and the impression
cylinder sleeve 8 are arranged between the pair of frame
parts 21, 22.
[0103] The openings for exchange 23, 24 are openings
for exchange of the plate cylinder sleeve 7 and the im-
pression cylinder sleeve 8, and are formed in the first
frame part 21 corresponding to positions of the pair of
supporting shafts 5, 6.
[0104] Sizes of the openings for exchange 23, 24 are
larger than diameters of the plate cylinder sleeve 7 and
the impression cylinder sleeve 8, and the plate cylinder
sleeve 7 and the impression cylinder sleeve 8 may pass
through the openings for exchange 23, 24.

7 8 



EP 3 466 689 A1

6

5

10

15

20

25

30

35

40

45

50

55

[0105] The housing 25 is arranged in the second open-
ing for exchange 24 of the first frame part 21, and is de-
tachably attached in the second opening for exchange
24.
[0106] At that time, the housing 25 is inserted into the
second opening for exchange 24 from the outside of the
main body frame 20 and is attached in the second open-
ing for exchange 24.
[0107] The second opening for exchange 24 is closed
by attaching the housing 25 in the second opening for
exchange 24.
[0108] Moreover, the housing 25 is drawn out of the
second opening for exchange 24 to the outside of the
main body frame 20, and whereby the housing 25 is de-
tached from the second opening for exchange 24.
[0109] The second opening for exchange 24 is opened
by detaching the housing 25 from the second opening
for exchange 24.
[0110] The second supporting shaft 6 includes a first
supporting part 6E located on the one end 6B side, and
a second supporting part 6F located on the other end 6C
side.
[0111] The housing 25 is a supporting member for sup-
porting the first supporting part 6E of the second support-
ing shaft 6, and is connected to the first supporting part
6E of the second supporting shaft 6, when attached in
the second opening for exchange 24.
[0112] The main body frame 20 rotatably supports the
first supporting part 6E of the second supporting shaft 6
by the housing 25 of the first frame part 21 and rotatably
supports the second supporting part 6F of the second
supporting shaft 6 by the second frame part 22.
[0113] When the housing 25 is detached from the sec-
ond opening for exchange 24, support by the first sup-
porting part 6E of the second supporting shaft 6 is re-
leased, and the second supporting shaft 6 is supported
only by the second supporting part 6F.
[0114] Under the condition, the impression cylinder
sleeve 8 or the plate cylinder sleeve 7 can be drawn out
of the main body frame 20 through the second opening
for exchange 24, and the impression cylinder sleeve 8
or the plate cylinder sleeve 7 can be detached from the
second supporting shaft 6.
[0115] Moreover, the plate cylinder sleeve 7 or the im-
pression cylinder sleeve 8 can be inserted into the main
body frame 20 through the second opening for exchange
24, and the plate cylinder sleeve 7 or the impression cyl-
inder sleeve 8 can be attached to the second supporting
shaft 6.
[0116] Accordingly, on the second supporting shaft 6,
the impression cylinder sleeve 8 is exchanged with the
plate cylinder sleeve 7, or the plate cylinder sleeve 7 is
exchanged with the impression cylinder sleeve 8.
[0117] The main body frame 20 includes two openings
26, 27 (a first opening 26, a second opening 27) (see
Figs.4, 5, 7, 8) provided between the pair of frame parts
21, 22 (see Fig.3).
[0118] The two openings 26, 27 are openings for at-

taching the sub frame 30 and the ink supply device 40
and are formed on a side face of the main body frame 20.
[0119] Moreover, the two openings 26, 27 are provided
on each side of the supporting shafts 5, 6 with respect
to the web 2 and opposed with each other across the
web 2.
[0120] Here, the first opening 26 is a lower opening
located on the lower side (the first supporting shaft 5 side)
of the web 2, and the second opening 27 is an upper
opening located on the upper side (the second supporting
shaft 6 side) of the web 2.
[0121] The sub frame 30 is a cassette attachable to
the two openings 26, 27 respectively, and assists the ink
supply device 40 in attaching in each of openings 26, 27.
[0122] The printing apparatus 1 is provided with a
guide member 28 attachable to each of the two openings
26, 27.
[0123] The sub frame 30 and the guide member 28 are
arranged in an opening 26 or 27 different from each other
and detachably attached in the opening 26 or 27.
[0124] The guide member 28 is attached in the opening
26 or 27 before the sub frame 30 is attached in the open-
ing 26 or 27 and guides the sub frame 30 to be attached
in the opening 26 or 27.
[0125] The guide member 28 is attached in the opening
26 or 27 on the supporting shaft 5 or 6 side to which the
impression cylinder sleeve 8 is attached.
[0126] The guide member 28 is formed in a block like
shape and closes at least a part of each opening 26 or 27.
[0127] The sub frame 30 is attached in the opening 26
or 27 on the supporting shaft 5 or 6 side to which the
plate cylinder sleeve 7 is attached.
[0128] At that time, the sub frame 30 is inserted into
the opening 26 or 27 while being guided by the guide
member 28 and arranged in the opening 26 or 27.
[0129] The guide member 28 is attached in the opening
26 or 27 which is on the impression cylinder 4 side, and
the sub frame 30 is attached in the opening 26 or 27
which is on the plate cylinder 3 side.
[0130] Accordingly, when printing on the rear face of
the web 2 (see Figs.4, 5), the guide member 28 is at-
tached in the second opening 27 on the second support-
ing shaft 6 side to which the impression cylinder sleeve
8 is attached.
[0131] The sub frame 30 is attached in the first opening
26 on the first supporting shaft 5 side to which the plate
cylinder sleeve 7 is attached.
[0132] Whereas, when printing on the front face of the
web 2 (see Figs.7, 8), the guide member 28 is attached
in the first opening 26 on the first supporting shaft 5 side
to which the impression cylinder sleeve 8 is attached.
[0133] The sub frame 30 is attached in the second
opening 27 on the second supporting shaft 6 side to which
the plate cylinder sleeve 7 is attached.
[0134] The ink supply device 40 is a movable cassette
type ink unit and is fixed to another sub frame 30 different
from the main body frame 20.
[0135] Moreover, the ink supply device 40 includes a
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rotatable anilox roll 41 and an ink doctor chamber device
42 supplying ink to the anilox roll 41.
[0136] Along with an exchange of the positions of the
plate cylinder 3 and the impression cylinder 4,the ink sup-
ply device 40 is moved in alignment with a position of the
plate cylinder sleeve 7 attached to the supporting shaft
5 or 6, and is attached in the opening 26 or 27 of the main
body frame 20.
[0137] The anilox roll 41 is in contact with the plate
cylinder sleeve 7 of the plate cylinder 3, and is rotated
around a center of rotation 43 in interlock with a rotation
of the plate cylinder 3.
[0138] The ink supply device 40 supplies ink to the
plate cylinder sleeve 7 by the anilox roll 41.
[0139] The sub frame 30 and the ink supply device 40
are moved integrally toward each of the two openings
26, 27 of the main body frame 20 and are attached in the
opening 26 or 27 which is a destination of moving. More-
over, along with the exchange of the positions of the plate
cylinder 3 and the impression cylinder 4, the sub frame
30 is moved integrally with the ink supply device 40 in
alignment with the position of the plate cylinder sleeve 7
attached to the supporting shaft 5 or 6, and is attached
in the opening 26 or 27 on the supporting shaft 5 or 6
side to which the plate cylinder sleeve 7 is attached.
[0140] The ink supply device 40 is attached in the open-
ing 26 or 27 on the plate cylinder 3 side through the sub
frame 30.
[0141] The anilox roll 41 is made to contact with the
plate cylinder sleeve 7, and the ink supply device 40 sup-
plies ink to the plate cylinder sleeve 7 while the sub frame
30 is attached in the opening 26 or 27.
[0142] The printing apparatus 1(see Figs.3, 6) is pro-
vided with a drive gear 18 fixed to the plate cylinder 3, a
driven gear 19 fixed to the anilox roll 41 and a moving
device 44 for moving the anilox roll 41.
[0143] The drive gear 18 is attached to an end on the
second frame part 22 side of the plate cylinder sleeve 7.
[0144] When exchanging the plate cylinder sleeve 7
with the impression cylinder sleeve 8, the drive gear 18
is moved integrally with the plate cylinder sleeve 7 such
that the drive gear 18 is fitted to the supporting shaft 5 or 6.
[0145] The driven gear 19 is attached to an end on the
second frame part 22 side of the anilox roll 41 and is
meshed with the drive gear 18.
[0146] The drive gear 18 is rotated together with the
plate cylinder sleeve 7, whereby the driven gear 19 and
the anilox roll 41 are rotated.
[0147] The moving device 44 includes a pair of moving
mechanisms 45A, 45B (a first moving mechanism 45A,
a second moving mechanism 45B) provided on a pair of
frame members 31, 32 (a first frame member 31, a sec-
ond frame member 32) of the sub frame 30.
[0148] The pair of frame members 31, 32 is arranged
on the both sides of the ink supply device 40 in an axial
direction of the anilox roll 41 and is attached to the ink
supply device 40.
[0149] Moreover, the first frame member 31 is attached

to the first frame part 21 of the main body frame 20, and
the second frame member 32 is attached to the second
frame part 22 of the main body frame 20.
[0150] The pair of moving mechanisms 45A, 45B is
connected to ends different from each other (one end on
the first frame member 31 side, the other end on the
second frame member 32 side) of the anilox roll 41, and
moves ends of the anilox roll 41 respectively.
[0151] Each of moving mechanisms 45A, 45B includes
a movable member 46 for rotatably supporting the ends
of the anilox roll 41, a driving part 47 for moving the mov-
able member 46, and a position adjusting part 48 for ad-
justing positions of the ends of the anilox roll 41.
[0152] In each of moving mechanisms 45A, 45B, the
movable member 46 is arranged along the frame mem-
ber 31 or 32 of the sub frame 30 and is extended from
an end of the anilox roll 41 to the driving part 47.
[0153] Moreover, the movable member 46 is movably
connected to the frame member 31 or 32, and is moved
toward or away from the plate cylinder sleeve 7 together
with the end of the anilox roll 41.
[0154] The driving part 47 is a piston-cylinder mecha-
nism, and is connected to the frame member 31 or 32
and the movable member 46.
[0155] The driving part 47 moves the end of the anilox
roll 41 toward or away from the plate cylinder sleeve 7
by moving the movable member 46.
[0156] The moving device 44 moves both ends of the
anilox roll 41 away from the plate cylinder sleeve 7 by
the pair of moving mechanisms 45A, 45B to separate the
anilox roll 41 from the plate cylinder sleeve 7.
[0157] Moreover, the moving device 44 moves the both
ends of the anilox roll 41 toward the plate cylinder sleeve
7 by the pair of moving mechanisms 45A, 45B to make
the anilox roll 41 contact with the plate cylinder sleeve 7.
[0158] The anilox roll 41 is pressed against the plate
cylinder sleeve 7 by the pair of moving mechanisms 45A,
45B of the moving device 44. Under the condition, the
both ends of the anilox roll 41 are moved by position
adjusting parts 48 of the pair of moving mechanisms 45A,
45B respectively to adjust positions of the both ends of
the anilox roll 41.
[0159] A position adjusting part 48 includes an adjust-
ing screw 48A extending through a screw hole of the
movable member 46, and a handle 48B to rotate the ad-
justing screw 48A.
[0160] The adjusting screw 48A is projected from the
movable member 46, whereby a distal end of the adjust-
ing screw 48A is pressed against the frame member 31
or 32.
[0161] A length of projection of the adjusting screw 48A
is changed by rotating the adjusting screw 48A by the
handle 48B.
[0162] At the same time, the movable member 46 is
moved along the adjusting screw 48A, thus a position of
the movable member 46 with respect to the frame mem-
ber 31 or 32 is shifted.
[0163] Accordingly, the movable member 46 and the
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ends of the anilox roll 41 are moved toward or away from
the plate cylinder sleeve 7.
[0164] By virtue of the position adjusting parts 48 of
the pair of moving mechanisms 45A, 45B, the positions
of the both ends of the anilox roll 41 are adjusted and a
contact pressure between the plate cylinder 3 (the plate
cylinder sleeve 7) and the anilox roll 41 is adjusted.
[0165] Accordingly, the position adjusting part 48 is al-
so a contact pressure adjusting part.
[0166] When the anilox roll 41 is moved away from the
plate cylinder sleeve 7 by the position adjusting parts 48,
the contact pressure between the plate cylinder 3 and
the anilox roll 41 is lowered.
[0167] Moreover, when the anilox roll 41 is moved to-
ward the plate cylinder sleeve 7 by the position adjusting
parts 48, the contact pressure between the plate cylinder
3 and the anilox roll 41 is raised.
[0168] The driven gear 19 of the anilox roll 41 is
meshed with the drive gear 18 of the plate cylinder 3 with
an appropriate backlash while the contact pressure be-
tween the plate cylinder 3 and the anilox roll 41 is adjust-
ed.
[0169] The turning body 50 holds one of the pair of
supporting shafts and is turned together with one sup-
porting shaft.
[0170] In the printing apparatus 1 of the present em-
bodiment, one supporting shaft is the first supporting
shaft 5, and the other supporting shaft is the second sup-
porting shaft 6.
[0171] Accordingly, the turning body 50 holds the first
supporting shaft 5 and is turned together with the first
supporting shaft 5.
[0172] Whereas, the second supporting shaft 6 is held
by the main body frame 20, and a position of the second
supporting shaft 6 is fixed within the printing apparatus 1.
[0173] The first supporting shaft 5 is moved by turning
while being in parallel with the second supporting shaft 6.
[0174] Moreover, the first supporting shaft 5 is rotatably
supported by the turning body 50 and is turned around
a center of turning 51 integrally with the turning body 50.
[0175] The first supporting shaft 5 is moved toward or
away from the second supporting shaft 6 in accordance
with a turning of the turning body 50.
[0176] The turning body 50 includes a pair of turning
parts 52, 53 (a first turning part 52, a second turning part
53), connecting parts 54, 55 (a first connecting part 54,
a second connecting part 55) turnably connecting the
pair of turning parts 52, 53 to the main body frame 20,
one opening for exchange (a third opening for exchange
56) formed in the first turning part 52, and a housing 57
arranged in the third opening for exchange 56.
[0177] The pair of turning parts 52, 53 is located on
outside the main body frame 20 and is arranged along
the frame parts 21, 22 of the main body frame 20, re-
spectively.
[0178] Turning parts 52, 53 are, for example, turning
arms formed in an arm shape and are connected to the
frame parts 21, 22 by the connecting parts 54, 55.

[0179] The center of turning 51 of the turning body 50
(see Fig.3) is located at centers of the connecting parts
54, 55, and is located on a straight line parallel with the
axial direction of the first supporting shaft 5.
[0180] The third opening for exchange 56 is an opening
for exchange of the plate cylinder sleeve 7 and the im-
pression cylinder sleeve 8, and is formed in the first turn-
ing part 52 corresponding to a position of the first sup-
porting shaft 5.
[0181] A size of the third opening for exchange 56 is
larger than diameters of the plate cylinder sleeve 7 and
the impression cylinder sleeve 8, and the plate cylinder
sleeve 7 and the impression cylinder sleeve 8 may pass
through the third opening for exchange 56.
[0182] The housing 57 is arranged in the third opening
for exchange 56 of the first turning part 52, and is de-
tachably attached in the third opening for exchange 56.
[0183] At that time, the housing 57 is inserted into the
third opening for exchange 56 from the outside of the
turning body 50, and is attached in the third opening for
exchange 56.
[0184] The third opening for exchange 56 is closed by
attaching the housing 57 in the third opening for ex-
change 56.
[0185] Moreover, the housing 57 is drawn out of the
third opening for exchange 56 to the outside of the turning
body 50 and is detached from the third opening for ex-
change 56.
[0186] The third opening for exchange 56 is opened
by detaching the housing 57 from the third opening for
exchange 56.
[0187] The first supporting shaft 5 includes a first sup-
porting part 5E located on one end 5B side and a second
supporting part 5F located on the other end 5C side.
[0188] The housing 57 is a supporting member for sup-
porting the first supporting part 5E of the first supporting
shaft 5 and is connected to the first supporting part 5E
of the first supporting shaft 5, when attached in the third
opening for exchange 56.
[0189] The turning body 50 rotatably supports the first
supporting part 5E of the first supporting shaft 5 by the
housing 57 of the first turning part 52, and rotatably sup-
ports the second supporting part 5F of the first supporting
shaft 5 by the second turning part 53.
[0190] The third opening for exchange 56 of the turning
body 50 is arranged in alignment with the first opening
for exchange 23 of the main body frame 20.
[0191] When the housing 57 is detached from the third
opening for exchange 56, support by the first supporting
part 5E of the first supporting shaft 5 is released, and the
first supporting shaft 5 is supported only by the second
supporting part 5F.
[0192] Under the condition, the plate cylinder sleeve 7
or the impression cylinder sleeve 8 can be drawn out of
the main body frame 20 through the first opening for ex-
change 23 and the third opening for exchange 56, and
the plate cylinder sleeve 7 or the impression cylinder
sleeve 8 can be detached from the first supporting shaft 5.
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[0193] Moreover, the impression cylinder sleeve 8 or
the plate cylinder sleeve 7 can be inserted into the main
body frame 20 through the third opening for exchange
56 and the first opening for exchange 23, and the impres-
sion cylinder sleeve 8 or the plate cylinder sleeve 7 can
be attached to the first supporting shaft 5.
[0194] Accordingly, on the first supporting shaft 5, the
plate cylinder sleeve 7 is exchanged with the impression
cylinder sleeve 8, or the impression cylinder sleeve 8 is
exchanged with the plate cylinder sleeve 7.
[0195] When printing on the rear face of the web 2 (see
Figs. 3, 5), the plate cylinder sleeve 7 is attached to the
first supporting shaft 5.
[0196] Therefore, the turning body 50 is turned togeth-
er with the plate cylinder 3 while holding the plate cylinder
3.
[0197] Moreover, when the ink supply device 40 has
been moved in alignment with the position of the plate
cylinder sleeve 7 attached to the first supporting shaft 5
(one supporting shaft), the center of rotation 43 of the
anilox roll 41 is matched with the center of turning 51 of
the turning body 50.
[0198] Under the condition, the driven gear 19 of the
anilox roll 41 is meshed with the drive gear 18 of the plate
cylinder 3 with an appropriate backlash.
[0199] And the anilox roll 41 is in contact with the plate
cylinder sleeve 7 of the plate cylinder 3 with an appropri-
ate contact pressure.
[0200] In other words, the center of rotation 43 of the
anilox roll 41 is matched with the center of turning 51 of
the turning body 50, under the condition that the anilox
roll 41 of the ink supply device 40 is arranged at a position
to supply ink to the plate cylinder sleeve 7.
[0201] The center of turning 51 of the turning body 50
is located on a radially outer side of an outer peripheral
surface of the plate cylinder sleeve 7.
[0202] Moreover, the center of rotation 43 of the anilox
roll 41 and the center of turning 51 of the turning body
50 are located on the same straight line parallel with the
axial direction of the first supporting shaft 5.
[0203] Under the condition, the turning body 50 is
turned by the turning device 60 and moves the first sup-
porting shaft 5 and the plate cylinder 3 in a turning direc-
tion.
[0204] The turning device 60 turns the pair of turning
parts 52, 53 of the turning body 50 at the same time and
integrally turns the pair of turning parts 52, 53 and the
first supporting shaft 5.
[0205] Fig.10 is a schematic view of the turning body
50 shown in Fig.5 in a turned state.
[0206] Fig.11 is a sectional view of the turning body 50
and the turning device 60 attached to the main body
frame 20.
[0207] As shown in Figs.5, 10, 11, the turning device
60 includes a pair of turning mechanisms 61A, 61B (a
first turning mechanism 61A, a second turning mecha-
nism 61B) provided on the pair of frame parts 21, 22 of
the main body frame 20.

[0208] The first turning mechanism 61A turns the first
turning part 52 of the turning body 50, and the second
turning mechanism 61B turns the second turning part 53
of the turning body 50.
[0209] Each of turning mechanisms 61A, 61B includes
a control member 62 controlling the turning of the turning
parts 52, 53 and a driving part 63 driving the control mem-
ber 62.
[0210] The driving part 63 is a piston-cylinder mecha-
nism and is connected to the frame part 21 or 22 and the
control member 62.
[0211] The control member 62 includes a shaft mem-
ber 64 which is rotatably supported by the frame part 21
or 22, a lever 65 fixed to one end of the shaft member
64, and a rotating member 66 fixed to the other end of
the shaft member 64.
[0212] The driving part 63 and the lever 65 are ar-
ranged inside the main body frame 20, and the rotating
member 66 is arranged outside the main body frame 20.
[0213] The driving part 63 is rotatably connected to the
lever 65 and rotates the lever 65 around a center of ro-
tation 64A of the shaft member 64 (see Fig.11).
[0214] The lever 65 is a rotating arm formed in an arm
shape and rotates the shaft member 64 and the rotating
member 66 in accordance with rotation.
[0215] The rotating member 66 is a tubular member
incorporating a cylindrical roller bearing and is rotated
around a center (a center of rotation 66A) in a radial di-
rection of the rotating member 66.
[0216] The center of rotation 66A of the rotating mem-
ber 66 is eccentric relative to the center of rotation 64A
of the shaft member 64.
[0217] Under the condition that an outer peripheral part
of the rotating member 66 is in contact with contact sur-
faces 52A, 53A of the turning parts 52, 53, the rotating
member 66 is rotated integrally with the shaft member
64 while being rotated around the center of rotation 66A.
[0218] The contact surfaces 52A, 53A of the turning
parts 52, 53 are parts of lower edge parts of the turning
parts 52, 53.
[0219] Rotating members 66 are located on lower
sides of the contact surfaces 52A, 53A of the turning parts
52, 53 and support the turning parts 52, 53 at the contact
surfaces 52A, 53A.
[0220] Moreover, under the condition that the center
of rotation 66A of the rotating member 66 is eccentric
relative to the center of rotation 64A of the shaft member
64, the rotating member 66 in contact with the contact
surface 52A or 53A is rotated around the center of rotation
64A of the shaft member 64 while being rotated around
the center of rotation 66A of the rotating member 66.
[0221] The center of rotation 66A of the rotating mem-
ber 66 is moved around the center of rotation 64A of the
shaft member 64 in accordance with a rotation of the
shaft member 64.
[0222] At the same time, parts of the rotating members
66 in contact with the contact surfaces 52A, 53A are shift-
ed in a peripheral direction of the rotating members 66.
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[0223] Accordingly, positions of the contact surfaces
52A, 53A of the turning parts 52, 53 are shifted, and the
turning parts 52, 53 are turned.
[0224] The turning mechanisms 61A, 61B rotate con-
trol members 62 including the rotating members 66 by
driving parts 63, and turn the turning parts 52, 53 by the
control members 62.
[0225] Further, positions of the contact surfaces 52A,
53A in contact with the rotating members 66 are shifted
in accordance with eccentric rotations of the rotating
members 66 around centers of rotation 64A of the shaft
members 64.
[0226] At that time, since the rotating members 66 are
rotated around centers of rotation 66A, a friction wear
due to friction of the contact surfaces 52A, 53A is sup-
pressed.
[0227] The turning device 60 turns the pair of turning
parts 52, 53 and the turning body 50 together with the
first supporting shaft 5 by the pair of turning mechanisms
61A, 61B.
[0228] Moreover, the turning device 60 moves the first
supporting shaft 5 by the turning of the turning body 50
while the axial directions of the pair of supporting shafts
5, 6 are in parallel.
[0229] Accordingly, the first supporting shaft 5 is
moved toward or away from the second supporting shaft
6.
[0230] In accordance with a movement of the first sup-
porting shaft 5, the plate cylinder 3 is moved relative to
the impression cylinder 4.
[0231] Specifically, when the first supporting shaft 5 is
moved away from the second supporting shaft 6, the plate
cylinder 3 (the plate cylinder sleeve 7) is separated from
the impression cylinder 4 (the impression cylinder sleeve
8) (see Fig.10), or when the first supporting shaft 5 is
moved toward the second supporting shaft 6, the plate
cylinder 3 is brought into contact with the impression cyl-
inder 4 (see Fig.5).
[0232] The contact surfaces 52A, 53A of the turning
parts 52, 53 are contact surfaces of the turning body 50
in contact with the turning device 60 and are located on
one side (here, downstream side) in the moving direction
F of the web 2 with respect to the first supporting shaft 5.
[0233] Whereas, the center of turning 51 of the turning
body 50 and connecting parts 54, 55 are located on the
other side (here, upstream side) in the moving direction
F of the web 2 with respect to the first supporting shaft 5.
[0234] The turning device 60 turns the turning body 50
by contacting with a contact surface of the turning body
50 through the control member 62.
[0235] The plate cylinder 3 is moved toward or away
from the impression cylinder 4 in accordance with the
turning of the turning body 50.
[0236] The plate cylinder sleeve 7 of the plate cylinder
3 is pressed against the impression cylinder sleeve 8 of
the impression cylinder 4 by the turning of the turning
body 50 (see Figs.5, 11).
[0237] Under the condition, the print pressure applied

to the web 2 passing through between the plate cylinder
3 and the impression cylinder 4 is adjusted by a print
pressure adjusting mechanism 70.
[0238] The print pressure adjusting mechanism 70 in-
cludes a displacement member 71 for displacing the turn-
ing body 50 around the center of turning 51 and an op-
eration mechanism 80 for operating the displacement
member 71.
[0239] The displacement member 71 includes a shaft
part 72, two eccentric parts 73, 74 (a first eccentric part
73, a second eccentric part 74) provided at both ends of
the shaft part 72, and a projected part 75 projected from
the first eccentric part 73.
[0240] The shaft part 72 is bridged across the pair of
frame parts 21, 22 of the main body frame 20, and is
rotatably supported by the pair of frame parts 21, 22.
[0241] The eccentric parts 73, 74, the projected part
75 and the operation mechanism 80 are arranged outside
the main body frame 20.
[0242] The projected part 75 is projected from the first
eccentric part 73 to an opposite side of the shaft part 72
and is formed concentrically with the shaft part 72.
[0243] The operation mechanism 80 is attached to the
first frame part 21 of the main body frame 20, and is
connected to the projected part 75 of the displacement
member 71.
[0244] Fig.12 is a view of the print pressure adjusting
mechanism 70 viewed in an arrow X3 direction illustrated
in Fig.11.
[0245] As shown in the drawing, the operation mech-
anism 80 of the print pressure adjusting mechanism 70
includes brackets 81 attached to the first frame part 21,
an operation shaft 82 rotatably supported by the brackets
81, a worm 83 fixed to the operation shaft 82, a worm
wheel 84 fixed to the projected part 75 of the displace-
ment member 71 and a handle 85 attached to the oper-
ation shaft 82.
[0246] The worm 83 and the worm wheel 84 are
meshed with each other.
[0247] The operation shaft 82 and the worm 83 are
rotated by rotating the handle 85.
[0248] The worm wheel 84 is rotated integrally with the
displacement member 71 in accordance with a rotation
of the worm 83.
[0249] A rotation of the displacement member 71 is
operated by the operation mechanism 80 (see Figs.11,
12), whereby the displacement member 71 is rotated
around a center of rotation 72A of the shaft part 72.
[0250] The eccentric parts 73, 74 are round-shaped
cam parts, and centers 73A, 74A in radial directions of
the eccentric parts 73, 74 are eccentric relative to the
center of rotation 72A of the shaft part 72.
[0251] Distances between the centers 73A, 74A of the
eccentric parts 73, 74 and the center of rotation 72A of
the shaft part 72 are amounts of eccentricity of the ec-
centric parts 73, 74 relative to the shaft part 72.
[0252] Amounts of eccentricity of the two eccentric
parts 73, 74 are equal.
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[0253] The eccentric parts 73, 74 of the displacement
member 71 are rotated by the operation mechanism 80,
while outer peripheral parts of the eccentric parts 73, 74
are in contact with receiving parts 52B, 53B of the turning
parts 52, 53 (see Figs.5, 11).
[0254] The receiving parts 52B, 53B of the turning parts
52, 53 are parts of upper edge parts of the turning parts
52, 53, and are located on upper sides with respect to
the contact surfaces 52A, 53A of the turning parts 52, 53.
[0255] The receiving parts 52B, 53B are located on
lower sides of the eccentric parts 73, 74 and receive the
eccentric parts 73, 74.
[0256] The receiving parts 52B, 53B of the turning parts
52, 53 are pressed against the eccentric parts 73, 74 of
the displacement member 71 by the turning device 60.
[0257] Under the condition, the eccentric parts 73, 74
are rotated around the center of rotation 72A of the shaft
part 72 by rotational operation of the operation mecha-
nism 80 while keeping an eccentricity relative to the shaft
part 72.
[0258] The centers 73A, 74A of the eccentric parts 73,
74 are moved around the center of rotation 72A of the
shaft part 72 in accordance with eccentric rotations of
the eccentric parts 73, 74.
[0259] At the same time, parts of the eccentric parts
73, 74 in contact with the receiving parts 52B, 53B are
shifted in peripheral directions of the eccentric parts 73,
74.
[0260] Accordingly, positions of the receiving parts
52B, 53B of the turning parts 52, 53 are shifted, then the
turning parts 52, 53 and the turning body 50 are turned.
[0261] The displacement member 71 displaces the
turning body 50 and the turning parts 52, 53 in the turning
direction by the eccentric parts 73, 74.
[0262] The pressure adjusting mechanism 70 displac-
es the turning body 50 together with the first supporting
shaft 5 by the displacement member 71 while the axial
direction of the pair of supporting shafts 5, 6 is in parallel.
[0263] Accordingly, the first supporting shaft 5 is dis-
placed toward or away from the second supporting shaft
6.
[0264] The plate cylinder 3 is displaced relative to the
impression cylinder 4 in accordance with the displace-
ment of the first supporting shaft 5.
[0265] The print pressure adjusting mechanism 70 ad-
justs the print pressure applied to the web 2 by displacing
the turning body 50 and the first supporting shaft 5 there-
by displacing the plate cylinder 3 toward or away from
the impression cylinder 4.
[0266] Specifically, the print pressure applied to the
web 2 is lowered when the plate cylinder 3 is displaced
away from the impression cylinder 4 by the print pressure
adjusting mechanism 70.
[0267] And the print pressure applied to the web 2 is
raised when the plate cylinder 3 is displaced toward the
impression cylinder 4 by the print pressure adjusting
mechanism 70.
[0268] The web 2 passes through between the plate

cylinder 3 and the impression cylinder 4 while the print
pressure applied to the web 2 is adjusted.
[0269] When printing on the rear face of the web 2 (see
Figs. 3, 4, 5), the plate cylinder sleeve 7 is attached to
the first supporting shaft 5, and the impression cylinder
sleeve 8 is attached to the second supporting shaft 6.
[0270] Moreover, the guide member 28 is attached in
the second opening 27 of the main body frame 20.
[0271] The ink supply device 40 and the sub frame 30
are moved in alignment with the position of the plate cyl-
inder sleeve 7 and are attached in the first opening 26 of
the main body frame 20.
[0272] Under the condition, the anilox roll 41 is brought
into contact with the plate cylinder sleeve 7 by the moving
device 44, and the contact pressure between the plate
cylinder 3 and the anilox roll 41 is adjusted by the position
adjusting part 48.
[0273] Along with this, the driven gear 19 of the anilox
roll 41 is meshed with the drive gear 18 of the plate cyl-
inder 3 with an appropriate backlash.
[0274] Moreover, the anilox roll 41 is arranged at the
position to supply ink to the plate cylinder sleeve 7.
[0275] The turning body 50 and the plate cylinder 3 are
turned by the turning device 60 whereby the plate cylinder
3 is moved relative to the impression cylinder 4.
[0276] Moreover, the turning body 50 and the plate cyl-
inder 3 are displaced by the print pressure adjusting
mechanism 70 whereby the print pressure applied to the
web 2 is adjusted.
[0277] When the turning body 50 and the plate cylinder
3 are turned (displaced), the center of rotation 43 of the
anilox roll 41 is matched with the center of turning 51 of
the turning body 50.
[0278] Accordingly, the plate cylinder 3 is moved
around the center of rotation 43 of the anilox roll 41 with-
out changing the distance between a center of rotation
of the plate cylinder 3 and the center of rotation 43 of the
anilox roll 41.
[0279] Accordingly, when the plate cylinder 3 is moved
relative to the impression cylinder 4, the contact pressure
between the plate cylinder 3 and the anilox roll 41 is not
changed.
[0280] Further, when the print pressure applied to the
web 2 is adjusted, the contact pressure between the plate
cylinder 3 and the anilox roll 41 is not changed.
[0281] In other words, the print pressure applied to the
web 2 is adjusted while the contact pressure between
the plate cylinder 3 and the anilox roll 41 is constant.
[0282] The turning body 50 is arranged outside the
main body frame 20, and the anilox roll 41 is arranged
inside the main body frame 20.
[0283] In this way, in the printing apparatus 1, the turn-
ing body 50 and the anilox roll 41 are differently arranged.
[0284] Therefore, a structure of the printing apparatus
1 is prevented from being complicated, and the printing
apparatus 1 is easily assembled.
[0285] The anilox roll 41 is easily arranged such that
the centers 43, 51 are matched with each other.
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[0286] When printing on the front face of the web 2
(see Figs. 6, 7, 8), the impression cylinder sleeve 8 is
attached to the first supporting shaft 5, and the plate cyl-
inder sleeve 7 is attached to the second supporting shaft
6.
[0287] The plate cylinder 3 is rotatably supported by
the main body frame 20, and the impression cylinder 4
is rotatably supported by the turning body 50.
[0288] The turning body 50 holds the impression cyl-
inder 4 and is turned together with the impression cylinder
4.
[0289] Moreover, the guide member 28 is attached in
the first opening 26 of the main body frame 20.
[0290] The ink supply device 40 and the sub frame 30
are moved in alignment with the position of the plate cyl-
inder sleeve 7 and are attached in the second opening
27 of the main body frame 20.
[0291] Under the condition, the anilox roll 41 is brought
into contact with the plate cylinder sleeve 7 by the moving
device 44, and the contact pressure between the plate
cylinder 3 and the anilox roll 41 is adjusted by the position
adjusting part 48.
[0292] Along with this, the driven gear 19 of the anilox
roll 41 is meshed with the drive gear 18 of the plate cyl-
inder 3 with an appropriate backlash.
[0293] Moreover, the anilox roll 41 is arranged at the
position to supply ink to the plate cylinder sleeve 7.
[0294] The turning body 50 is turned by the turning
device 60 and moves the first supporting shaft 5 and the
impression cylinder 4 in the turning direction.
[0295] The impression cylinder 4 is moved relative to
the plate cylinder 3 in accordance with the movement of
the first supporting shaft 5.
[0296] The impression cylinder 4 is moved toward or
away from the plate cylinder 3 in accordance with the
turning of the turning body 50.
[0297] Specifically, when the first supporting shaft 5 is
moved away from the second supporting shaft 6, the im-
pression cylinder 4 (the impression cylinder sleeve 8) is
separated from the plate cylinder 3 (the plate cylinder
sleeve 7).
[0298] When the first supporting shaft 5 is moved to-
ward the second supporting shaft 6, the impression cyl-
inder 4 is brought into contact with the plate cylinder 3.
[0299] Moreover, the impression cylinder sleeve 8 of
the impression cylinder 4 is pressed against the plate
cylinder sleeve 7 of the plate cylinder 3 by the turning of
the turning body 50.
[0300] The impression cylinder 4 is displaced relative
to the plate cylinder 3 by the print pressure adjusting
mechanism 70.
[0301] The print pressure adjusting mechanism 70 ad-
justs the print pressure applied to the web 2 by displacing
the turning body 50 and the first supporting shaft 5 there-
by displacing the impression cylinder 4 toward or away
from the plate cylinder 3.
[0302] Specifically, when the impression cylinder 4 is
displaced away from the plate cylinder 3 by the print pres-

sure adjusting mechanism 70, the print pressure applied
to the web 2 is lowered.
[0303] And when the impression cylinder 4 is displaced
toward the plate cylinder 3 by the print pressure adjusting
mechanism 70, the print pressure applied to the web 2
is raised.
[0304] The turning body 50 and the impression cylinder
4 are turned by the turning device 60, whereby the im-
pression cylinder 4 is moved.
[0305] Moreover, the turning body 50 and the impres-
sion cylinder 4 are displaced by the print pressure ad-
justing mechanism 70 whereby the print pressure applied
to the web 2 is adjusted.
[0306] When the turning body 50 and the impression
cylinder 4 are turned (displaced), positions of the plate
cylinder 3 and the anilox roll 41 are not shifted, therefore,
when the impression cylinder 4 is moved, the contact
pressure between the plate cylinder 3 and the anilox roll
41 is not changed.
[0307] Moreover, when the print pressure applied to
the web 2 is adjusted, the contact pressure between the
plate cylinder 3 and the anilox roll 41 is not changed.
[0308] Accordingly, the print pressure applied to the
web 2 is adjusted while the contact pressure between
the plate cylinder 3 and the anilox roll 41 is constant.
[0309] As explained above, according to the printing
apparatus 1, an adjustment of the print pressure and a
movement of the plate cylinder 3 relative to the impres-
sion cylinder 4 can be easily performed by a simple mech-
anism while preventing a change in the contact pressure
between the plate cylinder 3 and the anilox roll 41.
[0310] When performing the adjustment of the print
pressure and the movement of the plate cylinder 3 rela-
tive to the impression cylinder 4, it is not even required
to adjust the contact pressure between the plate cylinder
3 and the anilox roll 41.
[0311] A load applied to the plate cylinder 3 from the
anilox roll 41 is prevented from changing.
[0312] As a result, the plate cylinder 3 (plate) can be
restrained from damaging.
[0313] In the printing apparatus 1, the structure of the
printing apparatus 1 can be simplified while the number
of components can be reduced.
[0314] Therefore, a cost of the printing apparatus 1 can
be reduced.
[0315] Since the sub frame 30 is attached in the open-
ings 26, 27 of the main body frame 20, the ink supply
device 40 can be easily arranged in alignment with the
position of the plate cylinder sleeve 7.
[0316] The sub frame 30 can be smoothly attached in
the openings 26, 27 of the main body frame 20 by guiding
of the guide member 28.
[0317] The turning device 60 turns the turning body 50
around the center of turning 51 while being in contact
with the contact surface of the turning body 50.
[0318] In the moving direction F of the web 2, the con-
tact surface of the turning body 50 is located on one side
of the first supporting shaft 5, and the center of turning
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51 of the turning body 50 is located on the other side of
the first supporting shaft 5.
[0319] Therefore, power required to turn the turning
body 50 can be reduced and the turning body 50 can be
easily turned by the turning device 60.
[0320] Furthermore, in the printing apparatus 1 of the
present embodiment, the rear face 2A of the web 2 is a
lower face of the web 2, and the front face 2B of the web
2 is an upper face of the web 2.
[0321] Whereas, the web 2 may be moved in the mov-
ing direction F in an inverse state of the rear face 2A and
the front face 2B of the web 2.
[0322] In this case, the rear face 2A of the web 2 is the
upper face of the web 2 and the front face 2B of the web
2 is the lower face of the web 2.
[0323] Printing on the front face 2B of the web 2 is
performed when the plate cylinder 3 is located on the
lower side of the web 2.
[0324] And printing on the rear face 2A of the web 2 is
performed when the plate cylinder 3 is located on the
upper side of the web 2.
[0325] The first supporting shaft 5 and the second sup-
porting shaft 6 may be replaced.
[0326] In this case, the turning body 50 holds the first
supporting shaft 5 located on the upper side of the web
2 and turns the first supporting shaft 5.
[0327] The second supporting shaft 6 is located on the
lower side of the web 2 and is held by the main body
frame 20.
[0328] In the printing apparatus 1 of the present em-
bodiment, the moving direction F of the web 2 is horizon-
tal.
[0329] Whereas, the moving direction F of the web 2
may be different direction (e.g. vertical direction, oblique-
ly upward direction, obliquely downward direction).
[0330] The present invention is applicable to various
printing apparatuses in the same way as mentioned
above regardless of the moving direction F of the web 2.

Claims

1. A printing apparatus capable of switching between
front face printing of a web and rear face printing of
the web by exchanging positions of a plate cylinder
and an impression cylinder relative to the web, com-
prising:

a pair of supporting shafts opposed with each
other across the web,
a plate cylinder sleeve and an impression cylin-
der sleeve detachably attached to supporting
shafts different from each other, the supporting
shafts to be attached being changeable,
an ink supply device including an anilox roll and
being movable in alignment with a position of
the plate cylinder sleeve attached to a support-
ing shaft, and

a turning body holding one of the pair of sup-
porting shafts and being turned together with
one supporting shaft,
wherein a center of rotation of the anilox roll is
matched with a center of turning of the turning
body, when the ink supply device has been
moved in alignment with the position of the plate
cylinder sleeve attached to the one supporting
shaft.

2. A printing apparatus according to claim 1, further
comprising:

a main body frame including two openings pro-
vided on each side of the pair of supporting
shafts with respect to the web, and
a sub frame moved integrally with the ink supply
device in alignment with the position of the plate
cylinder sleeve and attached in an opening on
a supporting shaft side to which the plate cylin-
der sleeve is attached.

3. A printing apparatus according to claim 2, further
comprising:

a guide member attached in the opening on the
supporting shaft side to which the impression
cylinder sleeve is attached and guiding the sub
frame.

4. A printing apparatus according to claim 1 to 3, further
comprising:

a turning device turning the turning body by con-
tacting with a contact surface of the turning body,
wherein,
the contact surface of the turning body is located
on one side in a moving direction of the web with
respect to the one supporting shaft, and
the center of turning of the turning body is locat-
ed on the other side in the moving direction of
the web with respect to the one supporting shaft.
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