009/029167 A1 |0 U000 0 OO0 O OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
5 March 2009 (05.03.2009)

2 {00V OO 0 O O 0O O

(10) International Publication Number

WO 2009/029167 Al

(51) International Patent Classification:
B41C 1/05 (2006.01)

(21) International Application Number:
PCT/US2008/009608

(22) International Filing Date: 12 August 2008 (12.08.2008)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/845,141 27 August 2007 (27.08.2007) US

(71) Applicant (for all designated States except US): EAST-
MAN KODAK COMPANY [US/US]; 343 State Street,
Rochester, New York 14650-2201 (US).

(72) Inventor; and
(75) Inventor/Applicant (for US only): AVIEL, David
[IL/L]; HaTnufa 7 Street, 49002 Petach Tikva (IL).

(74) Common Representative: EASTMAN KODAK COM-
PANY; 343 State Street, Rochester, New York 14650-2201
(US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,

[Continued on next page]

(54) Title: ENGRAVING OF PRINTING PLATES

43

43

80

4

FIG. 4

O\ (57) Abstract: An optical imaging apparatus (80) for direct engraving of flexographic plates (52) includes at least two laser sources
Y ging app g 2 graphic p

(43), each emitting laser beams (44). A mirror or prism (45) is placed in front of each of the laser sources to alter an optical path of

each of the laser beams. The laser beams cut the flexographic plate at different depths and cut out chunks (65) of the flexographic

plate.



WO 20097029167 A1 |00 0T 0010000 00 0

NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, Published:
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). —  with international search report



10

15

20

25

30

WO 2009/029167 PCT/US2008/009608

ENGRAVING OF PRINTING PLATES
FIELD OF THE INVENTION

This invention relates to an optical printing head and methods, for
direct engraving of sensitive printing blocks. This is achieved by utilizing high
power laser sources.

BACKGROUND OF THE INVENTION

Direct engraving of printing blocks such as flexographic plate or
gravure cylinders requires carving three-dimensional (3D) images on plate
material directly with a laser system. This is significantly different from two
dimensional imaging techniques which require post processing steps to produce
the three-dimensional features.

This difference introduces several challenges for a laser imaging
system for flexographic plates: the laser system must have sufficient power to
ablate the material, and the laser spot should be small enough to achieve the fine
detail required in quality printing. Although high power, high laser density does
not necessary conflict with the laser focusability, from a practical perspective,
these lasers have a high cost per watt ratio.

Figure 1 illustrates a flexographic printing plate. As illustrated in
Figure 1, because the flexographic plate is pressed directly on the printed media
such as paper, packaging material, etc., the areas 10 which transfer ink to the
printed media need to be elevated from blank areas 11 which do not transfer ink.
Typically the ink transfer areas 10 require engraving at the depth of 70 microns,
whereas non ink transfer areas 11 will need to be engraved to the depth of 500-
700 microns. The required depth of the blank areas is such that when the flexo
plate is pressed against another surface, for instance the ink carrying agent, e.g.,
anilox roll, and subsequently on the printed media, these blank areas will be kept
out of contact with other surfaces.

In printing, a plate is pressed firmly against another surface, such
as packaging. Because a flexo plate is deformable, imaging features separated by
large blank areas will be deformed more strongly. As a result, large blank areas
will be pushed towards the contact surface more strongly than small blank areas.

This is depicted schematically in Figure 2, where the applied pressure 20 pushes
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large blank area 21 more strongly than small blank area 22 towards press contact
surface 23. Therefore, large blank areas must maintain greater depth than small
areas, sufficient to prevent contact with the contact surface. To summarize the
above, it follows that fine blank areas can be engraved by the laser system to a
shallower relief than that required for large areas.

In graphic arts large, blank areas are identified to produce large non
ink areas when printed. The regions with small blank areas correspond to fine
detail areas when printed. The energy required to engrave a flexographic plate
area, equivalent of 1 square centimeter in a depth of 1 micron is about 0.45 Joule.
Typical electrical power required for removing flexographic plate non ink transfer
areas 11 will be on the order of 1000 of watts whereas, ink transfer areas 10 will
need about 200 watts. The ratio of the above electrical consumption correlates to
the depths of ink transfer areas 10 and non ink transfer areas 11, 70 micron for ink
transfer areas 10 and 500-700 microns for areas 11.

The engraving process of flexographic plate production generates
large amount of debris. This creates a challenge to remove the generated debris,
consisting of small residual particles and emission of gas, in an effective manner.
This adds extra complexity and cost to the process. The above problems are
solved by the present invention.

SUMMARY OF THE INVENTION

Briefly, according to one aspect of the present invention an optical
imaging apparatus for direct engraving flexographic plates comprises at least two
laser sources, each emitting laser beams. A mirror or prism is placed in front of
each of the laser sources to alter an optical path of each of the laser beams. The
laser beams cut the flexographic plate at different depths and cut out chunks of the
flexographic plate.

The engraving by slicing system ("EBS") according to the present
invention takes advantage of the fact that while large solid areas need to be
processed by the laser to a certain depth relief, fine detail areas can be processed

to significantly shallower relief.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a prior art schematic illustrating a reliefin a
flexographic plate showing elevated ink transfer areas and blank areas;

Figure 2 is a prior art schematic illustrating a flexographic plate
pressed against a surface. Columns separated by large blank areas are deformed
more strongly, and, as a result, large blank areas are noticeably pushed towards
the contact surface;

Figure 3 is a schematic layout of engraving by slicing according to
the present invention; _

Figure 4 is a schematic illustrating a an engraving by slicing optical
system,;

Figure 5 is a schematic layout of engraving by slicing concept with
two laser systems;

Figure 6 is a schematic illustrating a part from a flexographic plate
cut out by the engraving by slicing system,;

Figure 7 is a schematic illustrating cutting a part from a
flexographic plate by the engraving by slicing system, wherein the entrance and
exit areas are ablated (not cut) by a laser pulse; and

Figure 8 is a schematic layout of engraving by slicing, including a
third laser for ablating entrance and exit areas.

DETAILED DESCRIPTION OF THE INVENTION

The present invention describes an engraving by slicing printing
head capable of engraving printing blocks, such as flexographic plates, gravure
cylinders and letter press cylinders. Flexographic plates will be used in the
examples and throughout the detailed description, although other types of plates
may be cut according to the present invention. The present invention suggests
several configurations, dependent upon the arrangement of an engraving device,
described below.

The present invention suggests using known laser engraving means
to engrave in a 3D fashion all the ink transfer areas 31 of the flexographic plate as
is illustrated by Figure 3. The removed non ink transfer chunks 36 and 38 are
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treated in a different manner. The laser power is applied in 2D manner instead of
in 3D. Laser beams 32 and 34 are applied on the flexographic plate to engrave
into the plate in two directions 32 and 34 to cut a chunk of the removed non ink
transfer area 36 out of the flexographic plate, while the plate is rotating on the
drum in the fast scan direction 54, with surface motion vertical to the laser beams.
The laser beams are further applied at a determined delta step in the slow direction
55 to cut another chunk as is illustrated in Figure 3, by applying laser beams 33
and 35 in order to cut out non ink transfer chunk 38, leaving a relative small
residual chunk 37, due to the 2D engraving constraints of the suggested invention.
The cut non ink transfer chunks 36 and 38 will be removed in one piece from the
rotating drum at which the flexographic plate is mounted, due to the drum
revolution.

This invention introduces two major advantages to the flexographic
plate production. The first is a substantial saving in the energy required to ablate
the whole deep non ink transfer areas of a flexographic plate, such as removed
non ink transfer chunks 36 and 38. The energy saving in engraving these areas
can amount to 90%.

The second advantage lies in the fact that non ink transfer chunks
such as 36 and 38 will be removed in relatively large pieces, as opposed to the
large quantities of small particles and emitted gas, which is generated by the 3D
laser ablation process. The proposed method will immensely simplify the debris
removal process from the engraving device.

Figures 4 and 5 illustrate the optical imaging apparatus 80
according to the present invention, comprising laser sources 43 and mirror or
prisms 45. Laser sources 43 emit two laser beams 44, from two adjacent locations
to form a triangle shape when the two laser beams 44 meet on the plate surface 48
or inside the plate at the deepest cut point 47. In order to change the depth of laser
beam 44 entrance into the plate 52 a glass triangular wedge prism 45 is
introduced. The triangular wedge prism 45 moves in direction 49, when beams 44
hit the wide part 41 of the triangular wedge prism 45, laser beams 44 diffracts,
thus enlarging the optical path, so the laser beams 44 will reach the plate surface
48. When laser beams 44 hit triangular wedge prism 45 in the triangle wedge
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narrow part 42 of the triangular wedge prism 45, it will propagate and enter into
flexographic plate 52 into the deepest cut point 47. Laser beams 44 that will hit
triangular wedge prism 45 in between triangle wedge wide part 41 and triangle
wedge narrow part 42 will enter into flexographic plate 52 in between plate
contact surface 48 and the deepest cut point 47. Beams intensity is adjusted
during the process. The beams penetration into the material will be stopped, at the
stage where the pair of beams will reach to the crossing point. Note, mirrors may
be used as an alternative to the prisms.

The triangular wedge prism 45 is placed in front of the laser source
43 at the triangle wedge wide part position 41, prior to entering into the
flexographic plate 52. In order to perform the entrance and cut the flexographic
plate 52 the wedge is moved relative to the laser source till it is placed in front of
the narrow part 42 of the wedge. At the stage when the deep cut is performed, the
wedge will not move to form a continuous large cut. At the stage when the laser
beams should exit the plate, the triangular wedge prism 45 will be moved till the
triangle wedge wide part 41 of the wedge is placed in the front of the laser source
43. This operation will form a cut chunk 46 to be removed from the plate by the
act of the rotation of the drum. An alternative method to the triangle wedge prism
45, in order to diffract the laser beams 44 optical path can be applied by a mirror
system. The optical diffraction means such triangular wedge prism 45 can be
introduced just in front of a single laser source 43, whereas the other laser source
will be focused to the maximal depth in the plate material, this will result in a
different shape of the cut chunk to be removed 46. Note also that while the
examples show the prisms or mirrors moving laterally with respect to each other,
they may also be rotated or tilted to achieve a similar effect. Movement or
rotation of mirrors or prisms 45 may be accomplished by conventional means
known in the art and represented schematically by movement mechanism 82.

Figure 6 shows the laser beam entrance position 61 into
flexographic plate 52, till it hits the deepest cut point 47. The flexographic plate
52 mounted on the rotating drum 51 is moving in direction 64, thus causing the
laser sources 43 to cut inside the flexographic plate 52 in the direction of the plate

horizontal movement 63. At the point the cut is finalized the laser beam will exit
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the plate via exit position 62. This will form a cut chunk 65, illustrated in a 3D
view.

Figures 7 and 8 show another embodiment for engraving into the
flexographic plate 52. The pair of laser sources 43 are used without triangular
wedge prism 45, the laser sources 43 are focused to the maximal depth of the plate
material. This will result in cutting to the deepest cut point inside, to form main
cut chunk area 71. In addition a high power pulse laser source 74 is deployed to
ablate the entrance and the exit of the chunk area 71. The entrance and exit areas

72 will be ablated by the pulse laser beams 73 from pulse laser source 74.
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CLAIMS:
1. An optical imaging apparatus for direct engraving of

flexographic plates, comprising:

at least two laser sources each emitting laser beams;

a mirror or prism placed in front of each of said laser
sources to alter an optical path of each of said laser beams;

wherein said laser beams cut said flexographic plate at
different depths; and

wherein said laser beams cut out chunks of said

flexographic plate.

2. The apparatus of claim 1 wherein said prism is a triangular

glass wedge.

3. The apparatus of claim 1 wherein said mirrors or prisms

move in unison, closer together or further apart, to cut out said chunks.

4, The apparatus of claim 1 wherein said mirror or said prism

is only placed in front of one of said laser sources.

5. The apparatus of claim 1 wherein said laser beams cut said

flexographic plate in a fast scan direction.

6. The apparatus of claim 1 wherein said mirrors or prisms tilt

to cut out said chunks.

7. An optical imaging apparatus for direct engraving of
flexographic printing plates, comprising:
a first and second laser source emitting first and second
laser beams;
a third laser to ablate an entrance and an exit path into said

flexographic plate; and
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wherein said laser beams are focused to the maximal depth,
deeper than said entrance and exit path, inside the said flexographic plate, to cut

chunks of said flexographic plate in between said entrance and said exit path.

8. An optical imaging apparatus for direct engraving of

printing plates, comprising:

a first laser source emitting a first laser beam for cutting
said printing plate;

a second laser source emitting a second laser beam for
cutting said printing plate;

a first redirection means in front of said first laser source to
alter an optical path of said first laser beam;

a second redirection means in front of said second laser
source to alter an optical path of said second laser beam; and

wherein said first and second redirection means are moved
relative to each other causing said first and second laser beams to enter said

printing plate at different depths.

9. A method for direct engraving of flexographic printing

plates comprising:

providing a first laser source which emits a first laser beam;

providing a second laser source which emits a second laser
beam;

directing said first laser beam at said flexographic plate at a
first angle;

directing said second laser beam at said flexographic plate
at a second angle; and

wherein said first and second beams cut chunks out of said

flexographic plate.
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The method of claim 9 comprising:

redirecting said first and second laser beams relative to each

other and to said flexographic plate causing said first and second laser beams to

enter said flexographic plate at different depths.

11.

12.

plates comprising:

beam;

first angle;

at a second angle;

The method of claim 10 comprising:

cutting an entrance path with a third laser; and

cutting and exit path with said third laser.

A method for direct engraving of flexographic printing
mounting said flexographic printing plate on a drum;
rotating said drum;

providing a first laser source which emits a first laser beam;
providing a second laser source which emits a second laser
directing said first laser beam at said flexographic plate at a

directing said second laser beam at said flexographic plate

wherein said first and second beams cut chunks out of said

flexographic plate; and

wherein rotation of said drum removes said chunks from

said flexographic plate.

13.

laser sources.

The method of claim 12 comprising:

simultaneously reducing a power of said first and second
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