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Plate clamping device for offset press.

@ A pair of clamping mechanisms (B) is pro-
vided with a plate cylinder (1). Each mechanism
(B) has a clamping block (20) and a moveable
plate (21) attached to the block (20). The plate
(21) is opened and closed with respect to the
block (20) so as to clamp an end of a printing
plate (3) in cooperation with the block (20). A
rod (30) has two screw portions (30a)(30b)
threaded oppositely to each other. The portions
(30a)(30b) are screwed into the clamping
mechanisms (B), respectively, so as to connect
the clamping blocks (20) which are set on the
line parallel to the axis of the plate cylinder (1).
A coil spring (35) disposed between the each
block (20) and an inner surface (2b) of a groove
(2) for pressing each block against the inner
surface (2b), so that each block (20) is suppor-
ted movably along the inner surface (2b). The
rod (30) is manipulated for protruding the screw
portions (30a)(30b) in order for the blocks (20)
to move away from each other. The movement
of the blocks (20) results in the expansion of the
printing plate (3) for countering the fanout de-
formation of the printing sheet (Pa).

Jouve, 18, rue Saint-Denis, 75001 PARIS
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The present invention relates to a plate clamping
device for use in an offset press. More particularly,
the present invention pertains to a device which is
able to adequately clamp an end of a printing plate
mounted on a plate cylinder.

Fig. 25 shows a general mechanical composition
of an offset press machine. The offset press includes
a group of rollers, a plate cylinder 200, a blanket cy-
linder 210, and an impression cylinder 211. Ink and
water are fed from a group of inking rollers 212 and
moistening rollers 213, respectively. The ink and the
water are mixed. The mixture of the ink and water is
applied to a printing plate 204 mounted on the plate
cylinder 200. The inked image is transferred to a blan-
ket 214 mounted on the blanket cylinder 210 from the
plate 204. Subsequently, the wetimage over the blan-
ket 214 is printed onto printing sheets Pa carried on
the impression cylinder 211. Thus, the state of the
printing plate is transferred to the sheets. Therefore,
the correct settings of the printing plate 204 on the
plate cylinder 200 is a decisive factor of printing qual-
ity.

As shown in Figs. 22 and 23, a groove 201 ex-
tending perpendicularly to the drawing sheet is
formed on the outer peripheral surface of the cylinder
200. A first and a second plate clamps 202, 203 are
disposed in the groove 201 to clamp the top and bot-
tom ends of the plate 204, respectively. The clamps
202, 203 are forcively moved in the radial direction in
respect to the cylinder 200 for the opening motion.
The holding portions of the clamps 202, 203 are
moved in the peripheral direction of the plate cylinder
200 for the opening motion. The plate 204 is made of
an aluminum thin plate the both ends of which are
folded back. The folded ends of the plate 204 are ade-
quately placed in the holding portions to be securely
clamped by the clamps 202, 203. Thus, the plate 204
is held on the outer periphery of the cylinder 200.

As shown in Fig. 23, the first clamp 202 is fixed
to the cylinder 200. A pair of torsion adjusting screws
208, 209 is disposed in the distal end of the second
clamps 205, 206, so as to be advanced or retreated.
The distal end of each torsion adjusting screws 208,
209 is in contact with the inner wall of the groove 201,
respectively.

The plate 204 mounted on the cylinder 200 is un-
der the torsion as shown in the chain line in Fig. 23.
A screw 207 is provided to adjust the distance be-
tween two second clamps 205, 206. A pair of screws
208, 209, for eliminating the torsion of the printing
plate 204, is disposed in the distal end of the second
clamps 205, 206 so as to be advanced or retreated.
The distal end of each screw 208, 209 is in contact
with the inner wall of the groove 201.

The printing sheets Pa held on the impression
roller 211 is under the printing pressure. The water be-
ing supplied from the moistening rollers 213 to the
plate cylinder 200 moisten the sheets Pa. The pres-
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sure applied on the moistened sheets Pa cause to ex-
pand an end of each sheet Pa, as shown by chainline,
when the multicolor printing is performed. This defor-
mation is referred as “fanout" by the skill in the art.
This fanout deformation is eliminated as the sheets
Pa dries. Therefore, if further printing is made on
these deformed sheets Pa, the printing image would
shrink in the dried sheets Pa with the original size. To
counter this fanout, the screws 208, 209 are ad-
vanced, the screw 207 is manipulated to widen the
distance between the clamps 205, 206 and expand
the end of the printing plate 204.

However, two screws 208, 209 and the screw 207
disposed at the ends of and between the screw 207
must be manipulated by turn to adjust the torsion of
the printing plate 204. This troublesome adjusting op-
eration causes the efficiency of the work to be low-
ered.

Therefore, it is an object of the present invention
to provide a plate clamping device capable of readily
countering the fanout deformation of printing sheets.

The above object is achieved by the easy adjust-
ing operation of the length of second clamp mecha-
nism along the axial direction of the plate cylinder.
When the length of the second clamping mechanism
is to be adjusted, a connecting member is manipulat-
ed to change the distance between clamping mod-
ules. As a result, the length of the second clamping
mechanism is expanded or shortened. At this time,
the end of the second clamping mechanism is press-
ed to the inner wall of the groove by the force of a
biasing member. Therefore, the length of the second
clamping mechanism can be easily adjusted in the ax-
ial direction with respect to the plate cylinder.

The invention may best be understood by refer-
ence to the following description of the presently pre-
ferred embodiments together with the accompanying
drawings in which:

Figure 1 is a schematic view showing of an offset

press embodying according to the present inven-

tion;

Figure 2 is a plan view showing a plate cylinder;

Figure 3 is a plan view showing a first plate clamp

and a second plate clamp;

Figure 4 is a plan view showing the second plate

clamp;

Figure 5 is also a plan view showing the second

plate clamp;

Figure 6 is a plan view showing an adjusting

mechanism;

Figure 7 is a development of the plate cylinder;

Figure 8 is a cross sectional view showing the ad-

justing mechanism;

Figure 9 is a side view showing a first clamp ad-

justing mechanism;

Figure 10 is a side view showing a second clamp

adjusting mechanism;

Figure 11 is a cross sectional view taken along
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line X-X of Figure 2, illustrating the state before

a first plate clamp clamps a printing plate;

Figure 12 is a cross sectional view taken along

line X-X of Figure 2, illustrating the state after the

first plate clamp clamps the printing plate;

Figure 13 is a cross sectional view taken along

line X-X of Figure 2, illustrating the state after a

second plate clamp clamps the printing plate;

Figure 14 is a side view showing a moving mech-

anism;

Figure 15 is a cross sectional view taken along

line Y-Y of Figure 2, illustrating the state after the

movement of the second plate clamp by means
of the moving mechanism;

Figure 16 is a cross sectional view showing a cen-

tral part of the first plate clamp;

Figure 17 is a plan view showing the plate cylin-

der and a plate holding mechanism;

Figure 18 is a plan view showing the plate holding

mechanism;

Figure 19 is a cross sectional view taken along

line Z-Z of Fig. 17, illustrating the state after a roll-

er of the plate holding mechanism is positioned in
the waiting position;

Figure 20 is a cross sectional view taken along

line Z-Z of Fig. 17, illustrating the state after a roll-

er of the plate holding mechanism is positioned in
the working position;

Figure 21 is a cross sectional view taken along

line Z-Z of Fig. 17, illustrating the state after a

blade of the plate holding mechanism holds the

bottom end of the printing plate;

Figure 22 is a diagrammatic cross sectional view

showing the conventional plate cylinder;

Figure 23 is a development of the conventional

plate cylinder;

Figure 24 is a descriptive schematic illustrating a

printing sheet deformed by fanout; and

Figure 25 is a schematic view showing a general

type offset press.

A preferred embodiment of a plate clamping de-
vice according to the present invention will now be de-
scribed referring to Figs. 1 through 21.

Fig. 1 shows a three-color offset press 100. The
offset press 100 includes a first-color printing unit
101, a second-color printing unit 102 and a third-color
printing unit 103. A feeder 104 is disposed in the vi-
cinity of the first-color printing unit 101 at the feeding
side. A delivery unit 105 is disposed near the third-
color printing unit 103 at the delivery side. In each of
the printing units 101, 102, 103, ink is fed to a plate
cylinder 1 via inking rollers 110. On the other hand,
water is supplied to the plate cylinder 1 via moistening
rollers 111. On the cylinder 1 is mounted a printing
plate 3 (Figs. 7 and 11) on which the ink and the water
are mixed with each other. The ink left on the plate 3
in the form of images is transferred to a blanket
mounted on a blanket roller 114.
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Printing sheets Pa are fed from the feeder 104 to
the first-color printing unit 101 via a delivery cylinder
112.

The printing sheet Pa held on the outer periphery
of an impression cylinder 113 comes to contact with
the outer periphery of the blanket cylinder 114. While
the printing sheet Pa is in contact with the outer per-
iphery of the blanket cylinder 114, the inked images
in the first color transferred to the blanket are printed
on the sheet Pa. Printing is made all over the printing
sheet Pa when the blanket cylinder 114 is rotated by
the rotation of the impression cylinder 113. Then, the
printing sheet Pa is fed to an impression cylinder 113
of the second-color printing unit 102 via a delivery cy-
linder 115.

In the unit 102, the sheet Pa held on the cylinder
113 comes to contact with the outer periphery of a
blanket cylinder 114. Then, the inked images of the
blanket are transferred to the sheet Pa way as carried
out in the first unit 101.

Then, the sheet Pa is fed to the third-color print-
ing unit 103. After the third color printing operation,
the printed sheet Pa is fed to the delivery unit 105,
and the printing procedure is completed.

Now, the plate clamping device employed in each
of the printing units 101, 102, 103 will be explained.
Since these units are structurally identical one to an-
other, explanation is given only for the first unit 101.

As shown in Fig. 17, the plate cylinder 1 is rotat-
ably supported between side walls 4a, 4b of the first-
color printing unit 101. The cylinder 1 is designed to
carry the printing plate 3 (Fig. 11) on its outer periph-
eral surface. The plate 3 is made of a thin and flat alu-
minum. A plate holding mechanism F is provided be-
tween the side walls 4a, 4b to hold the plate on the
plate cylinder 1.

As shown in Fig. 2, a groove 2 extends in the
longitudinal direction of the plate cylinder, i.e., in the
axial direction of the plate cylinder 1. A first plate
clamp A and a second plate clamp B are disposed in
the groove 2. The clamps A, B extend in the longitu-
dinal direction of the groove 2 so as to face each
other. The first plate clamp Aseizes the top end of the
plate 3, while the second plate clamp B seizes the
bottom end of the plate 3. The plate clamps A, B are
spaced in the peripheral direction of the cylinder 1.
The clamping portions of the first and second plate
clamps A, B are moved in the radial direction of the
cylinder 1 for the opening or closing motions.

The second plate clamp B has at its each end an
adjusting mechanism C for adjusting the torsion of the
plate 3with respectto the cylinder 1.In Fig. 2, a clamp
activating mechanism D is disposed at the right end
of the cylinder 1. The mechanism activates the first
and second plate clamps A, B to seize the plate 3. A
clamp moving mechanism E is disposed at the left
end of the plate cylinder 1 to bring the second clamp
B towards the first clamp A or away therefrom.



5 EP 0595 761 A1 6

The first clamp A is hereinafter described.

As shown in Figs. 11 and 16, a longitudinally ex-
tending clamping block 10 is disposed in the groove
2. A bearing 19 is fixed to the central portion of the
clamping block 10. The clamping block 10 is rotatably
attached to the cylinder 1 by a bolt 9. The bolt 9 is in-
serted through the clamping block 10 and the bearing
19, and screwed into the inner bottom of the groove
2.

As shown in Fig. 2, a pair of movable clamping
plates 12 are disposed on the clamping block 10. As
shown in Figs. 11, 16, the movable clamping plates 12
are attached to the respective clamping blocks 10 by
means of a plurality of bolts 13 with an allowance for
the upward or downward movement of the movable
plate 12. The bolts 13 are screwed into the clamping
blocks 10. A washer 14 is disposed between each
movable clamping plate 12 and bolt 13.

Each clamping block 10 has a cam way 10a at the
top of its inner end. The cam way 10a extends longi-
tudinally with respect to the block 10 . Each clamping
plate 12 has a step 12a at the bottom of its inner end.
The step 12a extends longitudinally with respect to
the plate 12 so as to face the cam way 10a. A cam
shaft S1 set in the cam way 10a opposes the step
12a. The cam shaft S1 extends along the first plate
clamp A up to the vicinity of the side wall 2b of the
groove. A cam face Sais formed on the cam shaft S1.

As shown in Fig. 11, a plurality of spring housing
holes 16 are provided with each clamping block 10.
The holes 16 are disposed on the opposite side of the
cam way 10a with respect to the bolt 13 so as to face
the clamping plates 12. A compression coil spring 15
disposed in each hole 16 faces the clamping plate 12.
The step 12a is continuously pressed against the cam
shaft S1 by the force of each spring 15. The outer end
of each clamping plate 12 is held open and faces the
clamping block 10. Therefore, as shown in Fig. 9,
when the cam face Sa is in contact with the chipped
portion 12a, the outer end of each clamping plate 12
is kept open by the spring 15. On the other hand, as
shown in Fig. 10, when the cam face Sa is not in con-
tact with the chipped portion 12a, the outer end of the
clamping plate 12 is kept close by the spring 15.

As shown in Fig. 2, a connecting shaft 18 rotat-
ably supported by the side wall 2b is connected with
the outer end of the cam shaft S1 by way of a cylin-
drical coupling 17.

The second clamp B will be described herein-
after.

As shown in Figs. 2 and 11, a pair of clamping
blocks 20 are spaced in the groove 2. Each clamping
block 20 can be moveable between two positions
shown by solid line in Figs. 11 and 13, respectively.

A moveable clamping plate 21 is disposed on the
top of each clamping block 20. The plates 21 are at-
tached to the blocks 20 by means of bolts 22. The
plate 21 are allowed to upward or downward move-
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ment. The bolt 13 is inserted through the plate 21,
and screwed into the block 20. Awasher 23 is placed
between the plate 21 and the bolt 22. Each clamping
block has a cam way 20a extending longitudinally at
the top of the inner end of each block 20. A chipped
portion 21a is formed at the bottom of the inner end
of each plate 21. The chipped portion 21a extends
longitudinally with respect to the plate 21 and faces
the corresponding cam way 20a. A cam shaft S2 dis-
posed in the cam way 20 faces the step 21a. The cam
shaft S1 longitudinally extends along the second
clamp B up to the vicinity of the side wall 2b of the
groove. A cam face Sb is formed on the cam shaft S2.

As shown in Fig. 11, each block has a plurality of
spring housing holes 25 facing the plates 21 atthe op-
posite side of the cam way 20a with respect to the bolt
22. Each hole 25 accommodates a compression caoil
spring 24. The step 21a is continuously pressed
against the cam shaft S2 by the force of each spring
24. The outer end of each clamping plate 21 is
biassed in the opening direction with respect to the
block 21.

Therefore, as shown in Fig. 9, when the cam face
Sb is in contact with the step 21a, the outer end of
each clamping plate 21 is held open by the force of
the spring 24. Furthermore, as shown in Fig. 11,
when the cam face Sb is not in contact with the step
21a, the outer end of each plate 21 is kept in the
closed position by the spring 24.

Each block 20 has an outer end protruding from
the outer end of each clamping plate 21. A chamfer
20c is formed with the end corner of each block 20 in
order to guide the plate 3 smoothly.

As shown in Fig. 4, a connecting shaft 27 is ro-
tatably supported by the side wall 2b. The shaft 27 is
connected with the outer end of the cam shaft S2 by
way of a coupling 26. A pair of engaging grooves 26a,
26b are formed at the both ends of the coupling 26
to lie perpendicularly to each other. An engaging pro-
jection 28 formed on the cam shaft S2 and an engag-
ing projection 27a formed on the connecting shaft 27
engage with each other in the grooves 26a, 26b.
More specifically, two projections 27a, 28 are engag-
ed one with another so as to be slidable in the radial
direction of the coupling 26. The coupling 17 descri-
bed above has the same structure as the coupling 26.
The connecting shaft 18 and the cam shaft S1 are
connected to the coupling 17 so as to be able to slide
in the radial direction of the coupling 17.

As shown in Figs. 3 and 15, a plurality of spring
housing holes 20b are provided with each blocks 20.
Aplurality of coil springs 29 is held between holes 20b
and the inner surface of the groove 2. Each block 20
is biassed against the first clamp A by the force of
each spring 29.

The adjusting mechanism C will be hereinafter
described.

As shown in Figs. 6 and 8, a connecting block 34
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is disposed between clamping blocks 20. The con-
necting block 34 is slidable along the bottom of the
groove 2. An elongate through hole 34a is provided
with the connecting block 34. The hole 34a extends
in the axial direction of the plate cylinder 1. A rod 30
is inserted in the block 34 by way of the hole 34a, and
rotatably supported thereby so as to connect two
clamping blocks 20. Male screw portion 30a, 30b are
formed at the ends of the rod 30, respectively. The
both portions 30a, 30b are threaded in the opposite
directions such that the both portions 30a, 30b are
driven forward or backward through female screw
portions 31 formed at the end of each clamping block
20. Aworm wheel 30c is formed at the central portion
of the rod 30.

Likewise, an elongate through hole 34b is provid-
ed with the block 34. The hole extends perpendicu-
larly and communicated with the hole 34a. Aworm 32
engaged with the worm wheel 30¢ is rotatably held in
the hole 34b for the simultaneous turning movement
with the rod 30. This turning movement of the rod
drives the screws 30a, 30b forward or backward to
bring the clamping blocks 20 to or away from each
other. In other words, the length of the second p[late
clamp B can be freely adjusted.

Furthermore, an elongate through hole 34c is
provided with the rod 34. The hole 34¢ extends in par-
allel with the hole 34a. A guide pin 33 is firmly fixed
into the hole 34c¢. The guide pin 33 is slidably held in
a hole 46 formed at the end of each clamping block
20. The guide pin 33 is for guiding the moving block
20 when the length of the clamp B is adjusted.

As shown in Fig. 5, a hole 36 is formed on the
right side of the block 20. In the hole 36 is disposed
a plunger 37 with a coil spring 35. The plunger 37 is
arranged to slide in the axial direction of the cylinder
1. A ball 37a rotatably supported at the outer end of
the plunger 37 is in contact with the side wall 2b. The
right end of the plunger 37 is biassed to the side wall
2b by the force of the spring 35.

As shown in Fig. 3, a female screw 38 is formed
at the left end of the block 20. An adjusting bolt 39 is
screwed into the screw 38. A ball 39a rotatably sup-
ported at the outer end of the adjusting bolt 39 is in
contact with the wall 2¢ of groove 2. Anut39b is firmly
mounted on the adjusting bolt 39. The second plate
clamp B can be moved in the axial direction of the
plate cylinder 1 by adjusting the amount of the insert-
ing length of the female screw 38 into the clamping
block 20.

The clamp activating mechanism D will be here-
inafter described.

The clamp activating mechanism D includes a
first and a second clamp activating mechanic portions
D1, D2. The mechanic portion D1 is designed to ac-
tivate the first plate clamp A, while the second mech-
anic portion D2 is designed to activate the second
plate clamp B.
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As shown in Figs. 9, 11 and 12, a plate clamping
lever 40 is fixed to the shaft 18 which is connected to
the cam shaft in Fig. 2. A plate clamping roller 41 is
rotatably supported by a shaft 41a at the end portion
of the lever 40. When the first clamp A is to seize the
top end of the plate 3, the cylinder 1 is rotated. Then,
the roller 41 is moved to the position where the roller
41 can meet the end of the driving arm 42. The arm
42 flexibly reciprocates in the axial direction of the cy-
linder 1 by means of an air cylinder (not illustrated)
which is actuated by the manipulation of an operation
switch.

A plate releasing lever 43 is pivotally supported
by a pivot 43a on the side wall 2b. An abutting portion
43b is integrally formed with the lever 43. The abut-
ting portion 43b extends to contact the pivoting locus
of the roller 41. On the other hand, a plate releasing
roller 45 is rotatably supported by the shaft 45a.
When the first clamp Ais to release the top end of the
plate 3, the cylinder 1 is turned, the roller 45 is moved
to the position where the roller 45 can meet the end
of the arm 42.

When the first clamp A is to seize the top end of
the printing plate 3, the arm 42 moves in the radial di-
rection of the cylinder 1 and abuts the roller 41. Then,
the clamping lever 40 is pivoted clockwise to a posi-
tion shown by the chain line in Fig. 9, and the lever
43 is pivoted counterclockwise. Subsequently, as
shown in Fig. 12, the cam shaft S1 is turned via the
connecting shaft 18 in the same direction as that of
the lever 43. Then, each plate 12 is moved to the
close position against the force of the spring 15. As a
result, the top of the plate 3 is clamped by the plates
12.

On the contrary, when the first clamp Ais to re-
lease the top of the plate 3, the arm 42 moves in the
radial direction of the cylinder 1 and abuts the roller
45. Then, the levers 43 and the roller 41 are returned
to the position shown by the solid line in Fig. 7. Sub-
sequently, the cam shaft S1 is turned in the clamping
direction when the plate 3 is to be seized. Then, each
clamping plate 12 is opened by the force of the spring
15. As aresult, the top of the plate 3 is released from
the clamping plates 12.

The second clamp activating mechanism D2 is
hereinafter described.

As shown in Figs. 10 and 13, a lever 50 is fixed
on the connecting shaft 27 connected to the cam
shaft S2. Aplate clamping roller 51 and a plate releas-
ing roller 52 are rotatably supported by shafts 51a and
52a, respectively. When the second plate clamp B is
to clamp the bottom end of the plate 3, the plate cy-
linder 1 is turned. Then, the roller 51 is moved to the
position where the roller 51 can meet the end of the
arm 42. When the second clamp B is to release the
bottom of the plate 3, the cylinder 1 is turned. Then,
the releasing roller 52 is moved to the position where
the roller 52 can meet the end of the arm 42.
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When the second clamp B is to clamp the end of
the plate 3, the arm 42 beats the roller 51. Then, the
lever 50 is turned counterclockwise to the position
shown by a dotted line in Fig. 10. Then, as shown in
Fig. 13, the cam shaft S2 is turned in the direction of
pivoting operation of the lever 50. Then, the plate 21
is closed against the force of the spring 24. As a re-
sult, the bottom end of the plate 3 is clamped by the
plate 21.

On the hand, when the second clamp B is to re-
lease the bottom end of the plate 3, the arm 42 beats
theroller 52. Then, the lever 50 is returned to the solid
line position in Fig. 10.

Then, the cam shaft S2 is turned in the reverse
direction reverse to the turning direction of the cam
shaft S2 for clamping the plate 3. Then, each plate 21
is opened by the force of the spring 24. As a result,
the bottom end of the plate 3 is released from the
plate 21.

The plate clamp moving mechanism E is herein-
after described.

As shown in Figs. 2 and 3, a plurality of block-
shaped bases 60 are fixed to the inner surface of the
groove 2 between the first and second clamps A, B.
In each base 60, a guiding groove 60a extends in the
peripheral direction of the cylinder 1. As shown in
Figs. 6 and 15, arack 62 fixed to inner surface of each
block 20 is slidably disposed inside the guiding
groove 60a.

As shown in Fig. 2, a driving shaft S3 is rotatably
disposed, by way of bearings, between the both side
walls 2b, 2¢ of the groove 2 such that the shaft S3 ex-
tends in the axial direction of the cylinder 1. As shown
in Fig. 3, pinions 61 are formed around the shaft S3
in the conformity to the racks 62 so that each pinion
61 is arranged to engage with each rack 62.

As shown in Figs. 14 and 15, a spur gear 63 is
fixed to the end of the shaft S3. Afirst lever 64 is piv-
otally supported by the shaft 64a on the wall 2¢cin the
vicinity of the spur gear 63. On the other hand, a sec-
ond lever 65 is pivotally supported by a shaft 65a on
the wall 2¢ at the opposite side to the first lever 64
with respect to the shaft S3. External gears 64b, 65b
are formed on the outer periphery of the base of the
firstand second levers 64, 65. The gears 64b, 65b are
engaged with the spur gear 63.

The tapered abutting portion 64c, 65¢ are inte-
grally formed with the first and second levers 64, 65,
respectively. When the second clamp B is to clamp
the bottom end of the plate 3, the cylinder 1 is turned.
Then, the portion 64c¢ is moved to the position where
the portion 64¢ can meet the end of the arm 66. When
the second clamp B releases the bottom end of the
plate 3, the cylinder 1 is turned, and the portion 65¢
is moved to the position where the portion 65¢ meets
the arm 66 and can contact the end thereof. The arm
66 reciprocates in the radial direction of the cylinder
1 with aid of an air cylinder (not illustrated).
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When the second clamp B is to clamp the bottom
end of the plate 3, the arm 66 beats the portion 64c.
Then, the first lever 64 is pivoted clockwise to the
chain line position in Fig. 14. Then, the shaft S3 is
turned counterclockwise together with the spur gear
63. The rack 62 is slid in the guiding groove 60a by
the pinion 61, and each block 20 is moved against the
force of the spring 29 from the waiting position of Fig.
12 to the clamping position of Fig. 15.

When the bottom end of the plate 3 is clamped by
the second clamp B and the arm 66 is moved away
from the portion 64c, the block 20 returns from the
solid line position to the chain line position shown in
Fig. 13 according to the force of the spring 29. Then,
the second clamp B can spread the plate 3 on the per-
ipheral surface of the cylinder 1 without any slack-
ness. Then, as shownin Fig. 15, the shaft S3 is turned
clockwise. Resultingly, the first and second levers 64,
65 return to the solid line position shown in Fig. 14 be-
fore the plate 3 is clamped.

On the contrary, when the second plate clamp B
is to release the bottom end of the printing plate 3, the
driving arm 66 beats the portion 65¢. Then, the sec-
ond lever65 is pivoted clockwise to the position indi-
cated by the chain line in Fig. 14. Therefore, the driv-
ing shaft S3 is turned counterclockwise together with
the spur gear 63. Subsequently, each clamping block
20 is moved from the chain line position to the solid
line position both shown in Fig. 13 against the biasing
force of the spring 29. As a result, the tension of the
printing plate 3 spread over the outer periphery of the
plate cylinder 1 is released to allow the printing plate
3 to be easily detached therefrom.

When the bottom end of the plate 3 is released
from the second clamp B and driving arm 66 moves
away from the portion 64c, the block 20 is biased by
the spring force and returned from the solid line por-
tion to the chain line portion in Fig. 13. Therefore, the
driving shaft S3 is turned clockwise viewed in Fig. 15.
As aresult, the first lever 64 and the second lever 65
return to the position shown by the solid line in Fig.
14,

A plate holding mechanism F is hereinafter ex-
plained.

As shown in Figs. 17 and 19, a U-type connection
fitting 71 is connected to an end of a rod 70a of an air
cylinder 70. A proximal end of a link 72 is rotatably
connected to the fitting 71 by a pin 73. Adistal end of
the link 72 is fixed on the shaft 72. The shaft 74 is ro-
tatably supported on the side walls 4a, 4b. A pair of
links 75 is fixed on the shaft 74 between the side
walls 4a, 4b.

As shown in Figs. 18 and 19, a roller shaft 76 is
rotatably supported by the distal ends of the connect-
ing links 75. A roller 79 is rotatably supported by the
shaft 76 via bearings (not illustrated) such that the
roller extends in the axial direction of the cylinder 1.
In this arrangement, when the rod 70a is in the con-
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tracted state in Fig. 19, the roller 79 is located in the
waiting position. When the rod 70a is in the extended
state in Fig. 20, the roller 79 is located in the working
position where the roller 79 forces the plate 3 against
the cylinder 1.

As shown in Fig. 18, a swinging lever 78 has an
end fixed to the right end of the shaft 76. Atorsion coil
spring 77 is loosely set on the shaft 76 between the
link 75 and lever 78. The ends of the spring 77 are
hooked on the link 75 and lever 78, respectively. A
roller 80 is rotatably supported at the end of a shaft
81 connected to the lever 78. A pair of driven levers
82 is fixed to the shaft 76 between the side walls 4a,
4b. The levers 82 are arranged to swing together with
the shaft 76 between the waiting position and the
working position, shown in Figs. 18 and 19, respec-
tively. A supporting rod 83 is fixed to the end of the
driven levers 82 by means of machine screws 84 such
that the rod 83 extends between the levers 82 in the
axial direction of the roller 79. A pair of clamping
plates 85 is fixed on an end of the rod 83 such that
the plates 85 extend in the axial direction of the roller
79. A blade like member 86 made of the hard rubber
is narrowly fixed between the plates 85 by means of
screw or the equivalent. A first end of the blade 87
protrudes from the clamping plates 85. A second end
of the blade 87 is formed slant.

As shown in Figs. 17, 20 and 21, a plate holding
cam 87 is fixed by means of a pair of machine screws
88 on the right side of the cylinder 1. An elongate hole
87a formed with the cam 87 adjusts the position
thereof. When the cylinder 1 is turned, the roller 80
is pressed against a cam face 87b of the cam 87 by
the force of the spring 77 for readily moving from a
waliting face M1 to a working face M2. When the roller
80 moves to the working face M2 of the cam 87, the
levers 78, 82 are moved to the working position.
Then, the end of the blade 86 is activated to bias the
bottom end of the plate 3 in the radial direction of the
cylinder 1.

The above printing unit is operated as follows.

Before the printing plate 3 is set to the plate cy-
linder 1, the position of the plate holding cam 87 is ad-
justed. As shown in Fig. 11, when the plate 12 of the
first clamp A is opened, the top end of the plate 3 is
guided between the block 10 and the plate 12. Then,
when the operation switch (not illustrated) is manipu-
lated, the arm 42 is moved by an air cylinder (not il-
lustrated) in the axial direction (shown by the chain
line) of the cylinder 1. After, the roller 41 is beaten by
the arm 42 and the lever 40 is pivoted clockwise.

Subsequently, the cam shaft S1 is turned clock-
wise as shown in Fig. 14, and the movable clamping
plate 12 is closed against the force of the spring 15.
Resultingly, the top end of the plate 3 is clamped by
the first clamp A.

According to the movement of the roller 41 shown
in Fig. 9, the portion 43b pressed by the roller pivots
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the lever 43 counterclockwise. After beating the roller
41, the arm 42 returns to the original position so as
to turns the cylinder 1 in the counterclockwise direc-
tion viewed in Fig. 12.

Subsequently, as shown in Fig. 10, the cylinder
1 comes to stop at the position where the roller 51
meets the arm 42.

As shown in Fig. 20, when the air cylinder 70 is
activated and its rod 70a is extended, the link 75 is
pivoted clockwise. Then, the roller 79 is broughtto the
contact with the outer surface of the cylinder 1. Then,
the cylinder 1 is turned counterclockwise viewed in
Figs. 12 and 20. As a result, the plate 3 is wound on
the cylinder 1 while being pressed by the roller 79
against the cylinder 1.

As shown in Fig. 21, while the roller 79 keeps
pressing the plate 3 against the cylinder 1, the roller
80 rolls from the waiting face M1 to the working face
M2 of the cam 87 against the force of the spring 77
(Fig. 18). Then, the lever 78 is pivoted from the wait-
ing position to the working position and the lever 82
from the working portion to the waiting portion. Simul-
taneously, the end portion of the blade 86 enters the
groove 2 of the cylinder 1. Therefore, the bottom end
of the plate 3 is held by the end of the blade 86.

As illustrated in Fig. 10, the roller 51 is kept at the
stopping position to meetthe arm 42. As shown in Fig.
14, the arm 66 is moved by the air cylinder (not illu-
strated) in the radial direction of the cylinder 1 (shown
by the chain line arrow) when the operation switch
(not illustrated) is manipulated in this state. Then, the
portion 64c¢ is beaten by the driving arm 64, resulting
in the pivoting movement of the first and second lev-
ers 64, 65. Therefore, the shaft S3 is turned counter-
clockwise.

As shown in Fig. 15, each pinion 61 of the shaft
S3 is turned counterclockwise in order for each rack
62 to move in the direction of the chain arrow against
the force of the spring 29 together with the block 20.
The bottom end of the plate 3 is precisely placed be-
tween the block 20 and the plate 21 while being slid-
ing over the chamfer 20c¢ of the block 20. At this time,
the arm 66 remains in contact with the portion 64c.

In this state, the arm 42 is moved in the radial di-
rection of the cylinder 1 as shown with the chain line
arrow in Fig. 10. Then, when the roller 51 is beaten
by the driving arm 42, the lever 50 is pivoted coun-
terclockwise. Simultaneously, as shown in Fig. 13,
the cam shaft S2 is turned counterclockwise. Then,
the clamping plate 21 is closed against the force of
spring 24. Resultingly, the bottom end of the plate 3
is clamped by the second clamp B.

After beating the roller 51, the arm 42 returns to
the original position. The cylinder 70 is activated to re-
turn the rod 70a to the contracted position. The roller
79 and the blade 86 separate from the cylinder 1 in
the sequence reverse to the above.

In more detail description, the plate 3 is mounted
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on the cylinder 1 with the top and bottom ends clamp-
ed by the first and second plate clamps A, B, respec-
tively. The arm 66 is moved in the direction of chain
line, resulting in the movement of the block 20 in ac-
cordance with the force of spring 29. Then, the plate
3 is tightly mounted on the cylinder 1. At this time, the
rack 62 is moved in the same direction as the block
20. Then, the pinion 61 and the driving shaft S3 are
turned clockwise in Fig. 15. As a result, the first and
second levers 64, 65 are pivoted counterclockwise in
Fig. 14, and return from the chain line position to-
wards the solid line position.

When the plate 3 is to be detached from the cy-
linder 1, the cylinder 1 is turned in the reverse direc-
tion by manipulating the operation switch (not illustrat-
ed). Then, the portion 65¢ is moved to the position
where the portion 65¢ is beaten by the end of the arm
66. The spur gear 63 and the driving shaft S3 are
turned by the arm 66 in the same direction as clamp-
ing the plate 3. The block 20 is moved in the direction
as shown by the chain line arrow in Fig. 15. As a re-
sult, the tension of the plate 3 against the cylinder 1
is released. At this time, the end of the arm 60 re-
mains in contact with the portion 65c¢.

In this state, when the cylinder 1 is turned, the
roller 52 is moved to meet the end of the arm 42. This
end of the arm 42 is beaten by the roller 52 to rotate
the lever 50 in the releasing direction, i.e. counter-
clockwise viewed in Fig. 10. The connecting shaft 27
and the cam shaft S2 are turned in the releasing di-
rection so that the cam face Sb comes to contact the
step 21a. Therefore, the clamping plate 21 is opened
by the force of the spring 24. As a result, the bottom
end of the plate 3 is released from the second clamp
B.

Subsequently, the arm 66 is returned to the orig-
inal position. The clamping block 20 is also returned
to the waiting position shown with the solid line in
Figs. 11 and 12. Then, the plate cylinder 1 is turned
for releasing the roller 45 to move and meet the end
of the arm 42. Then, the end of the arm 42 is beaten
by the roller 45. Simultaneously, the roller 41 is beat-
en by the portion 43b, and turned in the releasing di-
rection , i.e. counterclockwise viewed in Fig. 9. The
connecting shaft 18, S1 are turned in the releasing di-
rection. The cam face Sa comes to contact the step
12a. Then, the clamping plate 12 is opened by the
force of the spring 15. As a result, the top end of the
plate 3 is released from the first clamp A. The arm 42,
thus, returns to the original position after beating the
roller 45.

After the plate 3 is mounted on the cylinder 1, the
widths of the plate 3 is adjusted by moving the second
clamp B in the axial direction of the cylinder 1. Now,
the explanation will be given in connection with the to-
tal distortion case where the top and bottom ends of
the plate 3 clamped by the first and second clamps
A, B, respectively, are not conformal, as shown in Fig.
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7.

The nut 39b is turned to advance the bolt 39 in
the protruding direction of the chain line arrow in Fig.
3. The spring 35 is compressed, as shown in Fig. 5,
for moving the blocks 20 of the second clamp B in the
direction of the chain line arrow against the force of
the spring 35.

Therefore, as shown in Fig. 7, when the second
clamp B is moved rightwardly with respect to the cy-
linder 1, the first clamp A is rotated about the bolt 9.
The bottom end of the plate 3 is moved in the direction
of the chain line arrow. The undesirable inconformity
between the top and bottom ends of the plate 3 is,
thus, corrected by the displacement of the bottom
end accordingly. As a result, the plate 3 is squarely
spread on the cylinder 1.

On the contrary, when the top end of the plate 3
clamped by the first clamp A is displaced leftwardly
while the bottom end seized by the second clamp B
is moved rightwardly in Fig. 7, the entire plate 3 is
twisted. In this case, the bolt 39 is turned so as to re-
treat into the second clamp B. Then, the bottom end
of the plate 3 is moved leftwardly. As a result, the tor-
sion of the plate 3 is eliminated.

The present examples and embodiment are to be
considered as illustrative and no restrictive, and the
invention is not limited to the details giving herein, but
may be modified within the scope of the appended
claims.

Claims

1. Aplate clamping device for use in an offset press
machine including a plate cylinder for carrying a
printing plate, said printing plate having afirst and
second ends,a first clamping mechanism for
clamping the first end of the printing plate, a sec-
ond clamping mechanism for clamping the sec-
ond end of the printing plate, the second clamp-
ing mechanism including a plurality of clamping
modules juxtaposed in the axial direction of the
plate cylinder, a groove extending on the periph-
eral surface of the plate cylinder in the axial di-
rection thereof for accommodating the first and
second clamping mechanisms and a connecting
member for connecting the clamping modules
and change the distance of the adjacent modules
in the predetermined manner upon a fanout de-
formation of a printing sheet, said device charac-
terized by

a biasing member for biasing the second
clamping mechanism to the inner wall of the
groove to support the second clamping mecha-
nism in the groove.

2. A device according to Claim 1, wherein each of
the clamping mechanisms includes a block and
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an openable member for clamping the end of the
printing plate in cooperation with the block.

A device according to Claim 2, wherein openable
member is closed by a cam shaft, which is held
between a groove extending on the block and a
step formed with the openable member, and
opened by a biasing force of spring means dis-
posed between the block and the openable mem-
ber.

A device according to Claims 1 to 3, wherein the
second clamping mechanism is moveable in the
axial direction of the plate cylinder.

A device according to Claim 4, wherein the bias-
ing member includes a screw mounted at an end
of the second clamping mechanism, and a coil
spring mounted at the other end of the second
clamping mechanism for pressing the screw
against the inner surface of the groove.

A device according to Claim 3, wherein each cam
shaft is connected to a clamp actuating mecha-
nism which actuates the corresponding clamping
mechanism.
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