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APPARATUS AND METHOD FOR
ATTACHING A FLEXIBLE PRINTING PLATE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

The present invention relates to a device for attaching a

flexible printing plate to the form cylinder of a printing
machine.

BACKGROUND OF THE INVENTION

European Patent Document No. EP 534 579 A2 discloses
a plate clamping device, 1n which the form cylinder has a
cylinder groove running in the axial direction, one edge of
which carries the leading flange of the plate. Furthermore,
the cylinder groove contains a rotatable spindle, to which
U-shaped leaf springs are mounted across the width of the
form cylinder. One leg of the leaf springs 1s bent into a hook
shape and engages with and grips, when the spindle 1is
turned, the correspondingly hook-shaped tailing flange of
the plate. The other leg of the springs presses the leading
flange of the plate against the wall of the cylinder groove. In
this device, however, the leading flange of the plate 1s not
held securely 1n place on the wall of the cylinder groove.

SUMMARY OF THE INVENTION

The printing plate clamp of the present invention securely
attaches a flexible printing plate to the form cylinder of the

printing machine.

The device of the present invention not only secures the
leading flange of the plate on to the wall of the cylinder
ogroove, but also grasps and clamps the leading flange and
draws 1t 1nto the cylinder groove. Consequently, the leading
cdge of the plate 1s drawn onto the edge of the cylinder
ogroove 1n the correct position. Before being wound around
the form cylinder, the printing plate 1s positioned on the
cylinder parallel to the edge of the groove.

In this way, register errors—including, 1n particular,
diagonal register errors—are avoided when the printing
plate 1s clamped into position.

Other objects and features of the present mmvention will
become apparent from the following detailed description
considered 1n conjunction with the accompanying drawings.
It 1s to be understood, however, that the drawings are
intended solely for purposes of illustration and not as a
definition of the limits of the invention, for which reference
should be made to the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, wherein like reference numerals delin-
cate similar elements throughout the several views:

FIG. 1 1s a cross-sectional drawing of a preferred embodi-
ment of the printing plate clamping device of the present
invention 1n the open position;

FIG. 2 1s a cross-sectional drawing of the printing plate
clamping device shown 1n FIG. 1 1n the clamped or closed
position;

FIG. 3 1s a side view of a preferred embodiment of an
activating lever which 1s used to rotate the printing plate
clamping device of the present invention;

FIG. 4 15 a cross-sectional drawing of a second embodi-
ment of the printing plate clamping device of the present
invention 1n the closed position; and
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FIG. § 1s a view of the trailing flange and leaf springs of
the printing plate clamping device shown in FIG. 4 as
viewed 1n the direction of arrow Z.

DETAILED DESCRIPTION OF THE
PRESENTLY PREFERRED EMBODIMENTS

The form cylinder 1 shown 1n cross-section 1in FIG. 1 has
a cylinder groove 2 extending axially from 1its surface. A
oroove wall 3 extends at an acute angle relative to the outer
surface of the cylinder 1 and forms an edge 4 at the surface
of the cylinder 1 on which the leading flange 5 of the printing
plate 6 1s held. In the cylinder groove 2 there 1s a clamping
spindle 7, which is rotatably mounted at its ends (one end of
which is shown in FIG. 3) within the cylinder groove 2.
Multiple leaf springs 8 are fixedly mounted to the clamp
spindle 7, such as, for example, by bolts. The multiple leat
springs 8 are preferably substantially hook-shaped 1n cross-
section with a curve of about 90° and are distributed or
extend across at least a portion of the width of the printing
plate 6 to be clamped, preferably along the entire width of
the printing plate 6. The leaf springs 8 are shaped so as to
engage with or grip the end of the trailing flange 9 of the
printing plate 6 which 1s also hook-shaped with a curve of
about 90° along at least a portion of its width, preferably
along 1ts entire width. Instead of using individual leaf
springs 8, a single continuous leafl spring extending across
the width of the printing plate can alternatively be used. The
clamping spindle 7 has a protruding gripper edge 10, which,
as shown 1 FIG. 2, clamps against and grips a V-shaped
chamier 11 on the leading flange 5 of the printing plate 6.

At least one of the two ends of the clamping spindle 7 1s
connected to a mechanism which rotates the clamping
spindle 7 within the cylinder groove 2 of the form cylinder
1. A preferred embodiment of such a mechanism 1s shown 1n
FIG. 3, in which one end of the clamping spindle 7 is
connected to a lever 12, which 1s hingedly connected to a
spring-deflectable pivoted lever 13. The pivoted lever 13 1s
comprised of a rod 14, onto which a fork head 16 can be
deflected against the force of a pressure spring 15. The
pivoted lever 13 1s mounted within a bore of roller 17 which
1s rotatably mounted in an abutment 18, thereby permitting
pivoted lever 13 to rotate. Furthermore, the pivoted lever 13
presses with 1ts spring-loaded fork head 16 against a bolt 19
mounted to the lever 12.

To mount the printing plate 6 on to the form cylinder 1,
the clamping spindle 7 first assumes the position shown in
FIG. 1, and the corresponding positions of the levers 12 and
13, which activate the clamping spindle 7, are as shown 1n
FIG. 3. The pivoted lever 13 thereby presses the lever 12 nto
a stop position. In the preferred embodiment shown 1n FIG.
3, the lever 12 stops adjacent the journal 20 of the form
cylinder 1. At this position of lever 12, the printing plate 6
1s suspended by its leading flange § on the edge 4 of the
cylinder groove 2. The clamping spindle 7 1s then rotated to
the position shown 1n FIG. 2. To turn spindle 7, the lever 12
and the pivoted lever 13 are moved into their extended
position (i.e., past the position in which their pivot points are
aligned and further in this direction) until the gripper edge
10 rests against the chamfer 11 of the printing plate 6 and the
clamping force thereby supplied counteracts the pressure
force exerted by the clamping lever 13. Thus, activation
movement of lever 12 is not limited by any kind of stop. The
front edge of the printing plate 6 1s thereby oriented exactly
parallel to the edge 4 of the cylinder groove 2. When the
form cylinder 1 is rotated, the correctly oriented printing
plate 6 1s then wound onto the cylinder. After this, the
clamping spindle 7 1s turned back into the position shown in
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FIG. 1, whereby the lever 12 stops at the journal 20. After
the trailing flange 9 of the printing plate 6 1s pressed 1nto the
cylinder groove 2, the clamping spindle 7 1s swung 1nto the
position shown 1n FIG. 2. To accomplish this, the lever 12
and the pivoted lever 13 are again extended to their extended
positions. The gripper edge 10 1n turn grasps and clamps the
leading flange 5 of the [priming] printing plate 6, and the
leaf springs 8 engage with and grip the hook-shaped bevel
of the trailing flange 9 and clamp the trailing flange 9 into
position against the form cylinder 1. In this way, both the
leading and the trailing flanges 5, 9 are clamped and gripped
under the force of the pressure spring 15 (i.e., the clamping
spindle 7 turns until the clamping forces on the flanges 5, 9
counteract the spring force of the pivoted lever 13).

To dismount the printing plate 6 from the form cylinder 1,
the clamping spindle 7 1s turned into the position shown in
FIG. 1. The trailing flange 9, 1s then removed from the
cylinder groove 2, the printing plate 6 1s unwound from the
form cylinder 1 through the backwards rotation of the form
cylinder 1, and the printing plate 6 1s lifted out of the
cylinder groove 2 by its leading flange 3.

Advantageously, the clamping spindle 7 1s turned 1n one
direction or the other by the application of a force F1 or F2
to the lever 12 on one side or the other of its pivot point, as
shown 1n FIG. 3. Force F1 1s used to close the clamping
spindle 7 while force F2 1s used to open the clamping spindle
7. Such forces can be supplied, for example, by working
cylinders mounted 1n the frame. The device of the present
invention 1s particularly suitable for automatic plate
changes.

Preferably, the chamfer 11 of the leading flange § 1s
formed with a V-shaped cross-section. One side of the
chamfer 11 1s thus well-suited for clamping by the gripper
cdge 10, while the other side advantageously rests on a
oroove wall 3 within cylinder groove 2. Alternatively, the
chamfer 11 may have other shapes, such as, for example, a
U-shape. The leading flange 5 may have knobs with which
the gripper edge 10 engages. The leading flange 5 may also
have slots, which run in the axial direction of the cylinder 1
and 1n the area of which the printing plate 6 1s curved out
toward the clamping spindle 7, so as to form gripper
clements.

In another embodiment of the present invention shown in
FIGS. 4 and 5, the trailing flange 21 of the printing plate 22
has rectangular apertures 24 formed proximate the edge of
trailing flange 21 across at least a portion of its width,
preferably along 1ts entire width. Hook-shaped leaf springs
25 of the clamp spindle 26 are shaped, sized and positioned
so as to engage with the apertures 24 of trailing flange 21 1n
the clamped position. The number of the hook-shaped leat
springs 25 preferably corresponds to the number of rectan-
oular apertures 24 1n the trailing flange 21. In other respects,
the structure and function of the device of this embodiment
[am] are similar to those of the embodiment described
above.

Thus, while there have been shown and described and
pointed out fundamental novel features of the invention as
applied to preferred embodiments thereof, it will be under-
stood that various omissions and substitutions and changes
in the form and details of the devices 1llustrated, and 1n their
operation, may be made by those skilled in the art without
departing from the spirit of the mnvention. For example, it 1s
expressly intended that all combinations of those elements
which perform substantially the same function in substan-
fially the same way to achieve the same results are within the
scope of the 1nvention. Substitutions of elements from one
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described embodiment to another are also fully mntended and
contemplated. It 1s also to be understood that the drawings
are not necessarily drawn to scale but that they are merely
conceptual 1n nature. It 1s the intention, therefore, to be
limited only as indicated by the scope of the claims
appended hereto.

What 1s claimed 1s:

1. An apparatus for clamping a flexible printing plate onto

a form cylinder of a printing machine, comprising:

a form cylinder having a cylinder groove extending
substantially axially from a circumierential surface of
the form cylinder, the cylinder groove having, a leading
edge, a leading surface and a trailing surface, [the
leading surface having a protrusion extending across a
width of the form cylinder extending into the cylinder
groove] the flexible printing plate sized to cover and be
removably disposed upon the circumferential surface
of the form cylinder, said flexible printing plate having
a leading flange extending into the cylinder groove of
the form cylinder and a trailing flange [extending into
the cylinder groove of the form cylinder], the leading
flange of the priniing plate having a chamfer extending
across at least a portion of a width of the printing plate,

a clamping spindle rotatably mounted within the cylinder
oroove, sald clamping spindle comprising a gripper
edge and a leal spring, said gripper edge having a
clamping protrusion extending across a width of the
clamping spindle, the clamping protrusion being posi-
tioned so that upon rotation of said clamping spindle
from an open position to a closed position the clamping,
protrusion approaches the [protrusion] chamfer of the
leading [surface] flange of the [cylinder groove] print-
ing plate to releasably grip [a leading flange] the
chamfer of the printing plate, to draw the leading flange
of the printing plate into the cylinder groove, and to
releasably clamp the leading flange of the printing plate
against [.the .protrusion of the leading surface] the
leading edge of the cylinder groove, said leafl spring,
having a shape so that upon rotation of said clamping
spindle from the open position to the closed position
the leaf spring releasably grips [a] the trailing flange of
the printing plate and draws the trailing flange of the
printing plate mto the cylinder groove, said clamping
spindle being capable of returning from the closed
position to the open position after clamping the leading
flange of the printing plate against the leading edge of
the cylinder groove and after winding the printing plate
around the circumjferential surface of the form cylinder.

2. The apparatus of claim 1, wherein said leal spring
extends across at least a portion of a width of the clamping
spindle.

3. The apparatus of claim 1, wherein said leaf spring is
hook-shaped.

4. The apparatus of claim 3, wherein said leaf spring
extends across the width of said clamping spindle.

5. The apparatus of claim 3, wherein the hook-shape of
said leaf spring has a 90° curve.

6. The apparatus of claim 1, wherein the trailing flange of
the [priming] printing plate is hook-shaped.

7. The apparatus of claim 3, wherein the trailing flange of
the [priming] printing plate is hook-shaped.

8. The apparatus of claim §, wherein the trailing flange of
the printing plate 1s hook-shaped.

9. The apparatus of claim 8, wherein the hook-shape of
the trailing flange of the [priming] printing plate has a 90°
curve.

[10. The apparatus of claim 1, wherein the leading flange
of the priming plate has a chamfer extending across at least
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a portion of a width of the printing plate, the chamfer having
a shape corresponding to the protrusion of the leading
surface of the cylinder groove of the form cylinder, the
chamfer being positioned on the leading flange so that upon
rotation of the clamping spindle from the open position to
the closed position the chamfer 1s releasably clamped
against the protrusion of the leading surface of the cylinder
groove by the clamping protrusion of the clamping spindle.]

11. The apparatus of claim [10] 7, wherein the chamfer is
V-shaped 1n cross-section.

12. The apparatus of claim 1, further comprising a lever
operatively connected to an end of said clamping spindle so
that activation movement of said lever causes said clamping
spindle to rotate within the cylinder groove of the form
cylinder.

13. The apparatus of claim 12, further comprising a spring
means for urging said lever to rotate the clamping spindle
from the open position to the closed position.

14. The apparatus of claim 12, [further comprising a
stopping means for limiting the] wherein activation move-
ment of said lever is not limited by a stop.

15. The apparatus of claim 1, where the trailing flange of
the printing plate has a plurality of apertures and said leaf
spring 1s formed as a plurality of hook-shaped projections
shaped and positioned so as to be engagable with the
apertures 1n the trailing flange of the printing plate.

16. A printing cylinder of a printing machine, comprising:

a form cylinder having a cylinder groove extending

substantially axially from a circumierential surface of
said form cylinder, the cylinder groove having a lead-
ing surface, a leading edge and a trailing surface]|, the
leading surface having a protrusion extending across a
width of the form cylinder extending into the cylinder
groove];

a flexible printing plate sized to cover and removably
disposed upon the circumierential surface of the form
cylinder, said flexible printing plate having a leading
flange extending into the cylinder groove of the form
cylinder and a trailing flange [extending into the cyl-
inder groove of the form cylinder), the leading flange
of the printing plate having a chamjfer extending across
at least a portion of a width of the printing plate; and

a clamping spindle rotatably mounted within the cylinder
ogroove of said form cylinder, said clamping spindle
comprising a gripper edge and a leal spring, said
oripper edge having a clamping protrusion extending
across a width of the clamping spindle, the clamping,
protrusion being positioned so that upon rotation of
said clamping spindle from an open position to a closed
position the clamping protrusion approaches the [pro-
trusion] chamfer of the leading [surface] flange of the
[cylinder groove] printing plate to releasably grip the
[leading flange] chamfer of the printing plate, to draw
the leading flange of the printing plate into the cylinder
ogroove, and to releasably clamp the leading flange of
the printing plate against the [protrusion of the leading
surface] leading edge of the cylinder groove, said leaf
spring having a shape so that upon rotation of said
clamping spindle from the open position to the closed
position the leal spring releasably grips the trailing
flange of the printing plate and draws the trailing flange
of the printing plate into the cylinder groove|, and

wherein the leading flange of the printing plate has a
chamfier extending across at least a portion of the width
of the printing plate, the chamifer having a shape
corresponding to the protrusion of the leading surface
of the cylinder groove of the form cylinder, the chamfer
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being positioned on the leading flange so that upon
rotation of the clamping spindle from the open position
to the closed position the chamfer 1s releasably clamped
against the protrusion of the leading surface of the
cylinder groove by the clamping protrusion of the
clamping spindle), said clamping spindle being
capable of returning from the closed position to the
open posttion after clamping the leading flange of said
printing plate against the leading edge of the cylinder
groove and after winding the printing plate around the
circumferential surface of the form cylinder.

17. The printing cylinder of claim 16, wherein said leaf
spring extends across at least a portion of a width of said
clamping spindle.

18. The printing cylinder of claim 16, wherein said leaf
spring 1S hook-shaped.

19. The printing cylinder of claim 18, wherein said leaf
spring extends across the width of said clamping spindle.

20. The printing cylinder of claim 18, wherein the hook-
shape of said leaf spring has a 90° curve.

21. The printing cylinder of claim 16, wherein the trailing
flange of said printing plate 1s hook-shaped.

22. The printing cylinder of claim 18, wherein the trailing
flange of said printing plate 1s hook-shaped.

23. The [priming] printing cylinder of claim 20, wherein
the trailing flange of said [priming] printing plate is hook-
shaped.

24. The [priming] printing cylinder of claim 23, wherein
the hook-shape of the trailing flange of said printing plate
has a 90° curve.

25. The printing cylinder of claim 16, wherein the cham-
fer 1s V-shaped in cross-section.

26. The [priming] printing cylinder of claim 16, further
comprising a lever operatively connected to an end of said
clamping spindle so that activation movement of said lever
causes saild clamping spindle to rotate within the cylinder
ogroove of said form cylinder.

27. The printing cylinder of claim 26, further comprising
a spring means for urging said lever to rotate the clamping,
spindle from the open position to the closed position.

28. The printing cylinder of claim 26, [further comprising
a stopping means for limiting the] wherein activation move-
ment of said lever is not limited by a stop.

29. The printing cylinder of claim 16, wherein the trailing
flange of said printing plate has a plurality of apertures and
said leat spring 1s formed as a plurality of hook-shaped
projections shaped and positioned so as to be engagable with
the apertures in the trailing flange of said [priming] printing
plate.

30. A method for attaching a flexible [priming] printing
plate to a form cylinder of a printing machine, the form
cylinder having a cylinder groove extending substantially
axially from a circumierential surface of the form cylinder,
the cylinder groove having a leading surface, a leading edge
and a trailing surface, [the leading surface of the cylinder
ogroove having a protrusion extending across a width of the
form cylinder extending into the cylinder groove,] the form
cylinder having a clamping spindle rotatably mounted
within the cylinder groove, said clamping spindle having a
leaf spring[, the clamping spindle having] and a clamping
protrusion extending across a width of the clamping spindle,
the flexible printing plate sized to cover and be removably
disposed upon the circumferential surface of the form
cylinder, said flexible printing plate having a leading flange
extending into the cylinder groove of the form cylinder and
a trailing flange [extending into the cylinder groove of the
form cylinder and ], the leading flange of the printing plate
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having a chamfer extending across at least a portion of a
width of the printing plate, said method comprising the
following steps 1n sequence:
a. placing the clamping spindle in the open position;
b. introducing [a] the leading flange of the printing plate
into the cylinder groove of the form cylinder;

[b.] c. drawing the leading flange of the printing plate into
the cylinder groove by rotating the clamping spindle
from the open position to a closed postiion so that the
clamping protrusion grasps the leading flange of the
printing plate so that upon rotation of said clamping,
spindle from [an] the open position to [a] the closed
position the clamping protrusion approaches the [pro-
trusion] chamfer of the leading [surface] flange of the
[cylinder groove] printing plate to releasably grip the
[leading flange] chamfer of the printing plate to draw
the leading flange of the printing plate nto the cylinder
ogroove and to releasably clamp the leading flange of the
printing plate against the [protrusion of the leading
surface] leading edge of the cylinder groove;

[c.] 4. winding the printing plate around the circumfer-
ential surface of the form cylinder;

e. rotating the clamping spindle from the closed position
[o the open position;

[d.] /. introducing [a] the trailing flange of the printing
plate 1nto the cylinder groove of the form cylinder; and

[c.] ¢ rotating said clamping spindle from the open
position to the closed position so that the leaf spring

3

releasably grips the trailing flange of the printing plate
and draws the trailing flange of the printing plate into
the cylinder groove and so that the clamping protrusion
grasps the leading flange of the printing plate to
releasably grip the chamfer of the printing plate to
draw the leading flange of the printing plate into the
cvlinder groove and to releasably clamp the leading
flange of the printing plate against the leading edge of

10 the cylinder groove.

31. The apparatus of claim 1, wherein said clamping
spindle, the leading edge of the cylinder groove of said form
cylinder and the leading flange of the prinfing plate are
shaped so that when said clamping spindle is in the open

> position and the leading flange is mounted on the form

cylinder the leading flange of the printing plate is not
sandwiched under pressure between the leading surface of
the cylinder groove and the clamping spindle.

g 32. The printing cylinder of claim 10, wherein said
clamping spindle, the leading edge of the cylinder groove of
said form cylinder and the leading flange of said printing
plate are shaped so that when said clamping spindle is in the
open position and the leading flange is mounted on the form

25 cylinder the leading flange of said printing plate is not

sandwiched under pressure between the leading surface of
the cylinder groove and the clamping spindle.

1
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