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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] This invention relates to a system and method
for engraving using multiple engraving heads, and more
particularly, to a multi-purpose engraver capable of per-
forming engraving and exposing of workpieces.

2. Description of Related Art

[0002] The electro-mechanical engraving of a gravure
cylinder involves rotating a cylinder while actuating an
engraving head, or engraving heads having a diamond
stylus carried on an oscillating shaft. The stylus cuts or
engraves cells, lines of cells or tracks into the surface
of the cylinder to produce an engraved cylinder for use
in a printing process. The engraved cylinder is normally
used in a web-type gravure printing press for printing
paper, plastic, metallic film material, or other printed ma-
terial.
[0003] In engravers for engraving cylinders used for
printing publications, such as magazines or the like, the
engraver may include multiple engraving heads wherein
each engraving head includes a diamond stylus. By pro-
viding multiple heads, each head may be used to en-
grave different portions of the cylinder wherein each por-
tion of the cylinder engraved by a respective head may,
by way of example, correspond to a different page of the
publication.
[0004] The movement of the styli for performing the
engraving operation is precisely controlled to ensure
that the engraved cells, or lines of cells or tracks formed
by each engraving head are located at the desired po-
sitions on the cylinder. However, the initial positioning
of the engraving heads relative to each has historically
been very labor intensive wherein, a skilled worker man-
ually adjusts the position of each engraving head prior
to an engraving operation.
[0005] Because of the manual intervention and be-
cause the styli of each engraver head wears differently,
varying copper hardness in the surface of the cylinder,
and differences in engraving response, characteristics
of each engraving head and the like, it was difficult to
use two or more engraving heads to engrave a contin-
uous pattern. The cells or areas engraved by the differ-
ent heads would not match-up, thereby creating an un-
desirable. seam in the cylinder which may subsequently
cause a visible printing defect.
[0006] Prior art etching systems gave the user the
ability to laser expose resist on a surface of a workpiece.
The workpiece would then be removed from the expos-
ing device and subsequent etched (for example, chem-
ically) in a manner conventionally known. Such expos-
ing systems include the Digilas System and laser unit
available from Schepers Druckformtechnik, Wüllener

Strasse 60, 48691 Vreden, Germany; the Think system
offered by Think Laboratory Co., Ltd., 610-1 Umeba-
yashi, Toyofuta, Kashiwa-shi, Chuba, Japan.
[0007] US 4,504,354 (Gravure Research Institute)
discloses a method of exposing where in a first step the
peripheral surface of a gravure cylinder is coated by an
insulating coating, e.g. from PVC. Following this, the
coating is selectively removed by laser at certain por-
tions of the surface, such that the revealed portions may
be ablated. These steps are repeated a certain times
until the totality of gravure cells corresponding to an im-
age to be printed are formed. Depending on the width
of the cylinder, a plurality of laser beams are situated
side by side, each laser being mounted on a movable
carriage.
[0008] Prior art engraving systems provided means
for engraving surfaces of workpieces using, for exam-
ple, an electro-mechanical engraving head, a magneto-
strictive engraving head, a piezo-electric engraving
head, or a non-electro-mechanical engraving head,
such as a laser engraving head. Prior art engraving sys-
tems included the Models 800 and 900 Systems avail-
able from Ohio Electronic Engravers, Inc., 4105 Execu-
tive Drive, Dayton, Ohio 45430; the LaserStar and Gra-
voStar Systems available from MDC Max Datwyler AG,
Flugplatz CH-3368, Bleienbach, Switzerland; as well as
the K405 and K406 Systems available from: Linotype
Hell AG, Grenzstrasse 2, 2300 Kiel 14, Federal Republic
of Germany.
[0009] Thus, if a user desired to laser etch a work-
piece and engrave either the same or a different work-
piece, two separate systems had to be acquired be-
cause prior art systems lacked the ability to provide a
single, multipurpose system and method which enabled
a user to both engrave and laser expose for etching one
or more workpieces. This resulted in additional expense
and required the user to have specially trained person-
nel.
[0010] Accordingly, there exists a need for a system
and method for enabling multiple or a plurality of devices
to be used in engraving and exposing, thereby facilitat-
ing engraving using multiple engraving techniques, in-
cluding laser exposing, electro-mechanical engraving,
laser engraving and the like.

Summary of the Invention

[0011] It is an object of the invention to provide a sin-
gle, multi-purpose system and method for engraving a
workpiece using multiple engraving techniques.
[0012] Another object of the invention is to provide a
single method and apparatus which enables exposing
a resist on a workpiece for facilitating etching the work-
piece and also provides an engraving device or head for
engraving either the same workpiece or a second work-
piece. These objects are accomplished by a system ac-
cording to claim 1 and a method according to claim 22.
Advantageously the method further comprises one or
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more of the following features (either alone or in combi-
nation):

• wherein the method further comprises the step of
exposing resist to perform a portion of said first en-
graving technique.

• wherein the first engraving technique is laser ex-
posing.

• wherein the second engraving technique comprises
electromechanical engraving using an electrome-
chanical engraving head.

• wherein the method further comprises the step of
providing the non-stylus engraving head compris-
ing a laser for exposing resist on a surface of a work-
piece to be engraved.

• wherein the method further comprises the step of
providing the first head comprising a laser engraver
for engraving a surface of a workpiece to be en-
graved.

• wherein the method further comprises the step of
providing the second head comprising an electro-
mechanical engraving head.

• wherein the providing step comprises the step of
providing first and second heads which are integral
and which use a common laser.

• rotatably mounting the workpiece on an engraver,
exposing resist situated on a workpiece to provide
an exposed pattern using a laser mounted on said
engraver, removing the workpiece from the engrav-
er, etching the exposed workpiece to provide the
etched area, mounting either the same workpiece
or a second workpiece onto the engraver and en-
graving the same workpiece or the second work-
piece using an engraving head mounted on the en-
graver.

• wherein the method further comprising the step of
performing the engraving step before the etching
step.

• wherein the method further comprises the step of
performing the engraving step using an electro-me-
chanical engraving head.

• wherein the performing step further comprises the
step of using a piezo-electric engraving head.

• wherein the method further comprises the step of
performing the engraving step using a laser engrav-
ing head.

• wherein the method further comprises the step of
performing the engraving step using a magneto-
strictive engraving head.

• wherein the workpiece is either a gravure cylinder
or flexographic roll.

• wherein said workpiece comprises a plate.

[0013] Advantageously, the system further comprises
one or more of the following features (either alone or in
combination):

• wherein the second head comprises a laser.

• wherein the second head exposes resist to provide
an exposed area defining a linework image.

• wherein the engraving head engraves the work-
piece to define an engraved area defining a contin-
uous tone image.

• wherein the engraving head engraves the work-
piece to define a continuous tone image.

• wherein the engraving head comprises an electro-
mechanical engraving head.

• wherein the engraving head comprises a laser en-
graving head.

• wherein the engraving head comprises a magneto-
strictive engraving head.

• wherein the engraving head comprises a laser.
• wherein the engraving head and the second head

use a common laser for effecting engraving and ex-
posing, respectively.

[0014] Advantageously, if the engraving system is
used for providing a workpiece comprising both etched
and engraved patterns, the method of engraving further
comprises one or more of the following features (either
alone or in combination).

• wherein the method further comprises the step of
performing the engraving step using an electro-me-
chanical engraving head.

• wherein the performing step further comprises the
step of using a piezo-electric engraving head.

• wherein the method further comprises the step of
performing the engraving step using a laser engrav-
ing head.

• wherein the method further comprises the step of
performing the engraving step using a magneto-
strictive engraving head.

• wherein the workpiece is either a gravure cylinder
or flexographic roll.

• wherein the workpiece comprises a plate.

[0015] Further advantageous features include

• wherein the means comprises a first head for ex-
posing the resist and a second head for effecting
engraving.

• wherein the means comprises an exposing head for
exposing a portion of the resist to facilitate etching
a surface.

• wherein the exposing head comprises a laser.
• wherein the resist pattern defines a linework portion

of an image.
• wherein the engraved pattern defines a continuous

tone portion of an image.
• wherein the resist pattern defines a linework portion

of an image and the engraved pattern defines a con-
tinuous tone portion of the image.

• wherein the first head comprises a laser.
• wherein the first and second heads are angularly

displaced about 180 degrees apart.
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• wherein the first and second heads are situated
side-by-side and on the same side of the engraver.

• wherein the second head comprises a magneto-
strictive member coupled to a stylus.

• wherein the magnetostrictive member comprises
TbxDy1-xFe2.

• wherein the second head comprises a laser engrav-
er.

• wherein the second head comprises an electro-me-
chanical engraving head.

• wherein the electro-mechanical engraving head
comprises a piezo-electric engraving head.

• wherein the workpiece is either a cylinder or a plate
mounted on a cylinder, the cylinder or plate com-
prising a resist capable of being exposed by the first
head.

• wherein the workpiece comprises a flexographic
plate or roll.

• wherein the workpiece comprises an offset plate.

[0016] Any of the apparatus and system claims may
be utilized and claimed as features of the method of the
invention.
[0017] Other objects and advantages of the invention
will be apparent from the following description, the ac-
companying drawings, and the appended claims.

BRIEF DESCRIPTION OF ACCOMPANYING
DRAWINGS

[0018]

Fig. 1 is a general perspective view of an engraving
system;
Fig. 2 is top view of the engraving system shown in
Fig. 1;
Fig. 3 is a partially fragmented end view of the en-
graving system shown in Fig. 1 and also showing
certain features of a processor used in the engrav-
ing system;
Fig. 4A is a fragmentary view of an image memory
showing a plurality of storage locations for storing
a plurality of columns of image data corresponding
to at least a portion of an image to be engraved;
Fig. 4B is a view of an intermeshed or blended en-
graved pattern showing a plurality of cells corre-
sponding to a portion of the image data in Fig. 4A;
Fig. 5 is a general flowchart of a method for se-
quencing or organizing image data for use in the
engraving system;
Figs. 6A-6C show "laid-open" views of a cylinder
showing various illustrative combinations of helical-
ly or cylindrically engraved tracks or lines of en-
graved areas engraved by the multiple engraving
heads used in the engraving system with each track
or line comprising, for example, a plurality of cells,
channels and/or highlight cells;
Fig. 7 is a further illustration similar to that in Fig.

6C showing a seam area formed by two engraved
areas engraved by different engraving heads;
Fig. 8 is a general perspective view of an engraving
system in accordance with an embodiment of the
invention illustrating the laser exposing device in
combination with a magnetostrictive engraving
head;
Fig. 9 is a general perspective view of an engraving
system in accordance with another embodiment of
the invention illustrating a laser exposing device in
combination with an electro-mechanical engraving
head;
Fig. 10 is a general perspective view of an engrav-
ing system in accordance with another embodiment
of the invention illustrating the use of a laser expos-
ing device in combination with a laser engraving
head;
Fig. 11 is a general flow chart of a method for ex-
posing, etching and engraving of one or more work-
pieces; and
Fig. 12 is a general flow chart of a method for se-
lecting exposing, laser engraving and/or electrome-
chanical engraving.

DETAILED DESCRIPTION OF EXAMPLES USEFUL
FOR UNDERSTANDING THE INVENTION

[0019] An engraving system as described in the fol-
lowing with reference to Figs 1 to 7 is prior art as shown
in document US-A-5 663 802.
[0020] Referring now to Fig. 1, an engraving system
or engraver 10 is shown having an engraving bed 12.
The engraving bed 12 has a plurality of tracks or guide
rails 14, upon which a headstock 16 and a tailstock 18
are slidably mounted so that they can move towards and
away from each other (i.e., in the direction indicated by
double arrow A in Fig. 1).
[0021] The headstock and tailstock 16 and 18 are ca-
pable of rotatably supporting a cylinder 20 using cone
supports 30 and 32, respectively, for unshafted cylin-
ders and using chucks (not shown) for cylinders having
one or more shafts.
[0022] The engraver 10 also comprises a processor
or controller 22 for controlling the operation of the en-
graver 10. The engraver 10 further comprises a head-
stock drive 24 and a tailstock drive 26 which are both
coupled to controller 22 and which may be energized by
controller 22 to cause the headstock 16 and tailstock 18,
respectively, to move or be driven simultaneously or in-
dependently towards and away from each other. In this
regard, the headstock and tailstock drives 24 and 26
may comprise various gears, pulleys and/or leadscrews
(not shown) to facilitate driving the headstock 16 and
tailstock 18. It should be appreciated also that this ex-
ample may be used in an environment where, for exam-
ple, the headstock 16 is stationary.
[0023] The controller 22 is also coupled to a cylinder
drive 28 which may be associated with either or both.
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headstock 16 and tailstock 18 for rotatably driving a cyl-
inder 20 at an engraving station of engraver 10 in re-
sponse to a cylinder drive signal received from controller
22.
[0024] The engraver 10 also comprises a multiple or
plurality of engraving heads 34 and 36 which are slidably
mounted on a carriage 38 which itself is slidably mount-
ed on guide rails 14 on engraving bed 12 as shown. As
best illustrated in the fragmentary top view of Fig. 2, no-
tice that carriage 38 comprises a guide rail or track 40
upon which subcarriages 42 and 44 are slidably mount-
ed such that they can move towards and away from
each other in the direction of double arrows B and C,
respectively. The engraving heads 34 and 36 may be
mounted on subcarriages 42 and 44, respectively, with
suitable brackets 46 and 48, as shown.
[0025] As best illustrated in Fig. 3, the engraving head
34 comprises an engraving device 58 and engraving
head 36 comprises an engraving device 60 which are
each capable of engraving engraved areas, including,
for example, a series of cells 66, channels 68 and/or
highlight cells 70 (Fig. 4B) as desired, into a surface 20a
of cylinder 20. Notice that, in the embodiment being de-
scribed, the engraving devices 58 and 60 are cylindri-
cally offset or positioned on angle θ (Fig. 3) approxi-
mately 180° apart. It should be appreciated, however,
that the engraving devices 58 and 60 could be posi-
tioned at any suitable cylindrical offset or angular dis-
tance relative to each other as desired to effect engrav-
ing. In this regard, the engraver 10 may comprise an
adjuster or means for adjusting (not shown) the angular
displacement or distance θ between engraving devices
58 and 60.
[0026] While Fig. 2 shows engraving devices 58 and
60 positioned such that they are substantially opposite
each other, it should be noted that the carriage 38 could
be modified such that the heads 36 and 34 are posi-
tioned adjacent to each other such that they engrave the
cylinder 20 from the same side. In this event, the circum-
ferential, angular displacement or offset would be zero
or near zero.
[0027] It should also be appreciated that while the em-
bodiment shown and described herein shows only two
heads, it could comprise more heads or engraving de-
vices as desired, in which case additional carriages,
subcarriages, engraving head drivers and carriage driv-
ers may be required.
[0028] In the embodiment being described, the en-
graving heads 34 and 36 and associated engraving de-
vices 58 and 60 may comprise any suitable means for
engraving surface 20a of cylinder 20. Alternatively, a
magnetostrictive engraving head using a magnetostric-
tive member comprising a magnetostrictive actuator
comprising Tb5Dy1-xFe2 may be suitable. The method
and system described herein may also be utilized with
a laser engraving device (not shown) of the type used
in laser engraving.
[0029] As illustrated in Fig. 1, the engraver 10 com-

prises a first head driver 62 and a second head driver
64 which are coupled to processor 22 an to engraving
heads 34 and 36, respectively. The engraving head driv-
ers 62 and 64 are capable of energizing engraving
heads 34 and 36, respectively, in response to a drive
signal received from controller 22.
[0030] The engraver 10 comprises a first subcarriage
driver 50 (Fig. 1) and a second subcarriage driver 52
which are coupled to the first subcarriage 42 and second
subcarriage 44, respectively, and which are also cou-
pled to processor 22. Processor 22 is capable of selec-
tively first and second subcarriage drivers 50 and 52 to
step or drive subcarriages 42 and 44, respectively, and
engraving heads 34 and 36 towards and away from
each other as desired in order to position engraving
heads 34 and 36 into and out of an operative relationship
with cylinder 20.
[0031] The engraver 10 also comprises a carriage
driver 56 which is coupled to the main carriage 38 and
to processor 22 such that processor 22 can selectively
energize carriage driver 56 to drive carriage 38 along
guide rails 14 and in directions indicated by double ar-
row D (Figs. 1 and 2) in order to effect engraving.
[0032] In the embodiment being described, the first
and second carriage drivers 50 and 52 comprise a plu-
rality of leadscrews 51 and 53 (Figs. 2 and 3) which are
rotatably mounted in suitable bearings (not shown) un-
derneath carriage 38 and above tracks 14. The lead-
screw 51, for example, cooperates with a threaded
opening 49 (Fig. 3), in a wall 39 in sub-carriage 42,
thereby driving the carriage 42 towards and away from
cylinder 20 in response to the revolution of the lead-
screw 51. Leadscrew 53 and sub-carriage 44 operate
in a similar manner. The carriage drivers 50 and 52 also
comprise stepper motors (not shown) coupled to proc-
essor 22 for selectively driving the leadscrews 51 and
53, thereby enabling sub-carriages 42 and 44 to be se-
lectively driven towards and away from the cylinder 20.
[0033] In the embodiment being described, the en-
graver 10 also comprises a horizontal positioner 61 (Fig.
2) associated with sub-carriage 42 and coupled to proc-
essor 22 for adjustable positioning head 34 on sub-car-
riage 44, thereby enabling a horizontal or longitudinal
relationship or distance between engraving device 58
and engraving device 60 to be adjusted. Although not
shown, a similar positioner could be used relative to sub-
carriage 42.
[0034] As illustrated in Figs. 2 and 3, the positioner 61
comprises a leadscrew 63 which is rotatably mounted
in threaded opening 81 in a housing 67 of sub-carriage
42. The positioner 61 comprises a stepper motor 69 cou-
pled to processor 22 which rotatably drives leadscrew
63 in response thereto. Positioner 61 also comprises an
encoder 83 coupled to processor 22 and associated with
leadscrew for feeding information back to processor 22
regarding the position of sub-carriage 44 and engraving
device 58 on carriage 38. As is described later herein,
the positioner 61 provides means for adjusting, if nec-
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essary, the longitudinal (i.e., relative to cylinder 20) dis-
tance between engraving devices 58 and 60. This may
be necessary when engraving tracks engraved by the
different heads have to be offset.
[0035] As illustrated in Fig. 3, engraver 10 further
comprises an encoder 82 operatively associated with
the cylinder drive 28 (Fig. 1) and which is capable of
generating a synchronizing or sync pulse on line 84 (Fig.
3) which is received by head drivers 62 and 64, a first
buffer control 86 and a second buffer control 88 which
may be resident in processor 22. Encoder 82 also gen-
erates a clock pulse on line 90 which may be used to
facilitate accessing image data corresponding to at least
a portion of the intermeshed or blended pattern 72. The
image data stored in sequential memory 65 in processor
22 and subsequently passed to head drivers 62 and 64
in a manner described later herein. The synchronizing
pulse from encoder 82 causes the toggling of the first
and second buffer controls 86 and 88 associated with
head drivers 62 and 65, respectively. In this regard, buff-
er control 86 transmits image data along line 92 to head
driver 64 and also receives clock pulses on line 94. Like-
wise, the second buffer control 88 transmits image data
for engraving head 36 to engrave to head driver 62 via
line 96 and receives clock pulses from head driver 62
on line 98.
[0036] Processor 22 may also comprise a plurality of
image buffers such as buffers 102, 104, 106 and 108
(Fig. 3).
[0037] Image buffers 102 and 104 transmit data along
lines 110 and 112, respectively, in response to a clock
pulse received on lines 114 and 116. In a similar manner,
image buffers 106 and 108 transmit data along lines 118
and 120 to buffer control 88 in response to clock pulses
received on lines 122 and 124, respectively. For purpos-
es of illustrating the sequencing and synchronizing of
image data associated with at least a portion of the
blended pattern 72 to be engraved on cylinder 20, Fig.
4A is a fragmentary view which illustrates a portion of
sequential memory having pixel density or imaged data
associated with, for example, a pair of columns or den-
sity values for cells, such as 126 and 128 in Fig. 4B, to
be engraved on a surface 20a of cylinder 20. For exam-
ple, image data values X and Y (Figs. 4A and 4B), cor-
responding to densities value for areas of an image (not
shown) to be engraved is stored in image memory loca-
tors 133 and 135.
[0038] Because of the angular or circumferential dis-
placement between the heads 34 and 36, it may be nec-
essary to organize or process the image data stored in
image memory 65 and corresponding to blended pattern
72 to be engraved so that the image data is organized
and sequenced such that the engraving performed by
heads 34 and 36 becomes blended, joined, complemen-
tary and/or intermeshed as desired.
[0039] Fig. 4A illustrates a representation of a plurality
of columns 126, 128, 130 and 132 of image data, cor-
responding to at least a portion of blended or in-

termeshed pattern as stored in memory (not shown) of
processor 22'. In the embodiment being described, the
image data corresponding to an image to be engraved
is stored serially or sequentially by columns. It is impor-
tant that when head drivers 62 and 64 energize engrav-
ing heads 36 and 34, respectively, in response to signals
corresponding to the image data, the image data be
buffered, organized and/or sequenced such that en-
graved areas, such as areas 134 and 136 (Fig. 4B) cor-
responding to data X and Y and memory locations 133
and 135 (Fig. 4A) are engraved in proper sequence and
order. The sequence and order may also be affected by
the cylindrical offset or angular displacement, as identi-
fied by θ in Fig. 3. In the embodiment being described,
the angular displacement is about 180° as described
earlier herein, and it could go up to 360°; however, it has
been found that between 90° and 270° is preferable.
[0040] Accordingly, processor 22 comprises a double
buffered memory arrangement for each head driver 62
and 64. In the embodiment being described, the double
buffered memory generally operates on a first in, first
out basis.
[0041] In this regard and as shown in Fig. 5, the buffer
controls 86 and 88 are initialized to point to image buff-
ers 102 and 106, respectively (block 140). At block 142
a toggle is set equal to 1. Thereafter, a column of image
data, such as data column 126 in Fig. 4A is loaded into
buffer 102 at block 144. In order to sequence and time
the engraving performed by engraving head 36, the last
one-half (180° divided by 360°) of the next column of
image data, such as column 128 in Fig. 4A followed by
the first half of that column of image data is loaded into
image buffer 106 (block 146). Buffer controls 86 and 88
generate (block 148) engraving signals corresponding
to the image data received from buffers 102 and 106,
respectively. Buffer controls 86 and 88 transmit en-
graved drive signals to head drivers 64 and 62, respec-
tively, via lines 92 and 96 in response to the synchroniz-
ing pulse or sync pulse received on line 84 from encoder
82 (block 150). Head drivers 62 and 64 then. energize
engraving heads 36 and 34, respectively, to engrave at
least a portion of the pattern corresponding to the image
data (block 152).
[0042] If all columns of image data have been en-
graved at decision block 154, then the routine exits; oth-
erwise it proceeds to process more columns of image
data from memory 65. At decision block 156, it is deter-
mined whether the toggle is equal to one, which it will
be the first time through the routine, in which case it pro-
ceeds to block 160 where the toggle is set to zero and
the buffer controls 86 and 88 are energized to point to
image buffers 104 and 108, respectively. If the decision
at decision block 156 is negative, then the toggle is set
to 1 and the buffer controls 86 and 88 are energized to
point to image buffers 102 and 106, respectively (block
158). The routine proceeds back to block 144, as shown,
so that further columns of image data from image mem-
ory 65 (Fig. 3) can be processed and engraved.
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[0043] It is a feature of this example to provide a sys-
tem and method for engraving a surface 20a of cylinder
20 with a plurality of cells 66', channels 68 and/or high-
light cells 70 using a plurality of engraving heads 34 and
36. It is a further feature of this example to provide a
plurality of engraving heads 34 and 36 for independently
or simultaneously engraving the areas which make up
a seamless intermeshing or blended pattern, such as
pattern illustrated in Figs. 6A-6C and Fig. 7.
[0044] In the embodiment being described relative to
Figs. 6A-6C, it should be appreciated that the solid-line
tracks comprise areas engraved by engraving head 34,
while the dashed-line tracks represent areas engraved
by engraving head 36. For ease of illustration, each
track was engraving during a full or partial revolution of
cylinder 20.
[0045] In situations where there is a single engraving
track (like helical pattern track 71 in Fig. 6A) or where
there are multiple, cylindrical or "step-over tracks" 73a
which make up a pattern like pattern 73 in Fig. 6A, it may
be desirable to have engraving heads 34 and 36 sub-
stantially simultaneously engrave the cells 66, channels
68 and highlight cells 70 which make up the single hel-
ical engraving pattern 71. In this case, it is important, if
not essential, to ensure that engraving heads 34 and 36
are properly synchronized and timed so that each of en-
graving tracks 71a appears continuous.
[0046] When engraving a pattern like the pattern 71
illustrated in Fig. 6A, for example, the heads 34 and 36
are caused to be positioned such chat engraving devic-
es 58 and 60 are displaced a distance E when engraving
the helical track 71a. In contrast, for cylindrical or step-
over engraving patterns (such as is illustrated in pattern
73 in Fig. 6A), the distance E is zero so that the devices
58 and 60 engrave along the same cylindrical track 73a.
[0047] After each individual track 71a of pattern 71 is
engraved, processor 22 energizes carriage driver 56 to
drive or step carriage 38 the distance E (for pattern 71
in Fig. 6A) or 2 X E (for pattern 73 in Fig. 6A) so that
heads 34 and 36 can engrave the next track.
[0048] Fig. 6B illustrates two other patterns 74 and 76
where multiple engraving tracks 74a and 76a which are
adjacent and complementary to each other may be en-
graved by engraving heads 34 and 36, respectively. In
this situation, it is desirable to align or set engraving de-
vices 58 and 60 of engraving heads 34 and 36, respec-
tively, a distance of 2 times E (2 X E) such that the en-
gravers 58 and 60 travel a distance of 4 times E (4 X E)
during engraving a complete revolution of cylinder 20.
[0049] For engraving a helical pattern where the
tracks engraved by heads 34 and 36 are continuously
adjacent (like pattern 74 in Fig. 6B), the carriage driver
56 would be energized by processor 22 to drive carriage
38 the distance of 4 times E (4 X E) during the engraving
and as the cylinder rotates a complete revolution. For
the stepover or cylindrical pattern 76, the carriage driver
56 is energized by processor 22 to drive or step carriage
38 the distance of 4 X E after engraving a complete

track, such as track 76a. It should be appreciated rela-
tive to Fig. 6B, that as carriage 38 is incremented or driv-
en the distance 4 X E, each engraving head 34 and 36
is incremented or driven that same distance. As shown
in Fig. 6B , it may be desirable to have, for example,
engraver 58 engrave track 74a while engraver 60 en-
graves track 76a in order to engrave the blended or in-
termeshed pattern 72.
[0050] Regarding Fig. 6C, notice that a cylindrical pat-
tern 79 is comprised of areas engraved by engraving
heads 34 and 36, and this pattern is similar to an en-
larged pattern 97 in Fig. 7 which comprises a plurality
of cells 97a and channels 97b engraved by heads 34
and 36. Notice that where the areas engraved by the
engraving heads 34 and 36 meet, a seam area, desig-
nated as 75 in Fig. 6C, is created. Fig. 6C illustrates a
helical pattern 77 comprised of engraved areas en-
graved by engraving heads 34 and 36.
[0051] When engraving heads 34 and 36 are engrav-
ing areas or tracks which are not the same or which are
not continually adjacent, but that meet to define a seam
area, such as seam 75 in Fig. 6C or seam 99 in Fig. 7,
then it is important that the seam 75 or seam 99 appear
continuous so that no visible or undesirable discontinu-
ity results. Thus, for example, if area E in Fig. 7 is en-
graved by head 34, while area F is engraved by head
36, then the area where their respective engraved areas
meet and which defines seam 99 must "match-up" or be
complementary otherwise an undesirable discontinuity
may result.
[0052] A method of operating the engraving system
will now be described.
[0053] The cylinder 20 is rotatably mounted between
first and second cones 30 and 32 (Fig.1). Image data
corresponding to an image or portion of an image to be
engraved is scanned or otherwise input into processor
22 and image memory 65 (Fig. 3). Processor 22 may
then energize carriage driver 56 to position the engrav-
ing heads towards the leftmost end (as viewed in Fig.
1) of cylinder 20 whereupon one or more test cuts may
be performed in order to adjust or calibrate the engrav-
ing heads 34 and 36 and, for example, the position of
engraving device 58 relative to engraving device 60. In
this regard, processor 22 may energize motor 69 or po-
sitioner 61 to adjust the longitudinal position of sub-car-
riage 44.
[0054] After the heads 34 and 36 and engraving de-
vices 58 and 60 have been calibrated, processor 22 may
selectively energize first subcarriage driver 50 and sec-
ond subcarriage driver 52 to position engraving heads
34 and 36, respectively, in operative rerationship with
surface 20a of cylinder 20 so that engraving may begin.
It should be noted that processor 22 can selectively en-
ergize first and second subcarriage drivers 50 and 52,
as well as engraving heads 34 and 36 independently or
simultaneously in order to effect the engraving de-
scribed herein. Once the engraving heads 34 and 36
have been properly positioned relative to cylinder 20,
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engraving may begin.
[0055] Processor 22 may energize cylinder drive 28
to rotatably drive cylinder 20 and also energize carriage
driver 56 to drive carriage 38 across the surface 20a of
cylinder 20 so that engraving can be performed.
[0056] In this regard, processor 22 may begin
processing image data stored in image memory 65 in
accordance with the procedure described earlier herein
relative to Fig. 5, thereby causing engraved areas com-
prising a plurality of cells 66, channels 68 and/or high-
light cells 70 (Fig. 4B) or tracks of engraved areas to be
engraved on surface 20a of cylinder 20, thereby defining
an engraved pattern comprises of one or more of the
patterns illustrated in Figs. 6A-6C and Fig. 7, or some
combination thereof.
[0057] Once the desired engraved image patterns
have been engraved on cylinder 20, the processor 22
can again energize first and second subcarriage drivers
50 and 52 to actuate carriages 42 and 44, respectively,
to move away from each other. The cylinder 22 may then
be removed from the engraver 10 and subsequently
used in a printing press or operative.
[0058] It should be noted that when co-mingling or
combining engraved areas such as engraved areas en-
graved by head 34 with areas engraved by head 36, it
is important to have the engraved areas match up or be
continuous where their respective engraved areas
meet, as mentioned earlier herein. Because of engrav-
ing problems such as stylus wear, varying-copper hard-
ness along the surface 20a of cylinder, differences in
engraving head characteristics and the like, it may be
important to adjust the engraving performed by engrav-
ing heads 34 and 36 so that their respective engraved
areas appear continuous where they meet. Such adjust-
ments may include causing processor 22 to adjust the
position of the subcarriages 42 and 44 or the drive sig-
nals generated by head drivers 62 and 64 which are
used to energize engraving heads 34 and 36, respec-
tively.
[0059] Accordingly, engraver 10 may also comprise
an image system or method 162 (Fig. 1), which is capa-
ble of imaging engraved areas during real time opera-
tion of the engraver. The image system 162 may com-
prises cameras 162a and 162b (Fig. 3) for optically im-
aging the surface 20a of cylinder 20. Characteristics of
the engraved areas, such as width, depth, area, volume
and the like, may then be determined and compared to
desired characteristics. Processor 22 may use differ-
ences between actual and desired characteristics to ad-
just, for example, the drive signals used to energize en-
graving heads 36 and 34 and/or engraving devices 58
and 60 so that the areas engraved by the heads match
or complement each other when they meet so that there
is no undesirable seam or discontinuity in the pattern
engraved on the cylinder 20.
[0060] Advantageously, this method and apparatus
facilitates utilizing multiple engraving heads to effect en-
graving an image comprised of engrave areas from mul-

tiple engraving heads where the engraved areas are in-
termeshed, blended, co-mingled, joined or otherwise
combined to provide an engraved area.

Detailed description of preferred embodiments :

[0061] Referring now to Figs. 8-12, embodiments of
the invention are shown. Like parts have been identified
with the same part numbers except that an apostrophe
" ' " has been added thereto. In the embodiment shown
in Fig. 8, the engraving system 10 comprises a first de-
vice or head 200' and a second device or head 202'. In
the embodiment being illustrated, the first head 200'
comprises a non-stylus or exposing head, while the sec-
ond head 202' comprises an engraving head 206' (Figs.
8-10). The second head 202' may comprise any suitable
means for engraving surface 20a' of workpiece 20'. For
example, Fig. 9 illustrates the use of a conventional
electro-mechanical engraving head 206' having an en-
graving device 58' defining a stylus 206a' for engraving
surface 20a' of workpiece 20'. The engraving head 206'
is coupled and responsive to head driver 64' and con-
troller 22' in a manner conventionally known and as
taught and/or described in the aforementioned patents.
[0062] As illustrated in Fig. 8, the engraving head 202'
may include a magnetostrictive engraving head 34' us-
ing a magnetostrictive member of the type earlier de-
scribed and as shown in U.S. Patent No. 5,491,559. The
magnetostrictive engraving head 34' is coupled to head
driver 64' and controller 22' in a manner conventionally
known and as illustrated in the aforementioned patents.
[0063] Finally, the electro-mechanical head 202' may
include a piezo-electric actuator (not shown) for driving
engraving device 58' into engraving contact with surface
20a' of workpiece 20'.
[0064] As illustrated in Fig. 10 and as described be-
low, the engraving head 202' may comprise a laser en-
graving head 209' for effecting engraving a pattern on a
surface 20a'.
[0065] In the embodiment being described, the ex-
posing head or first head 200' comprises a laser expos-
ing head 210' coupled to controller 22'. The laser expos-
ing head 210' is energized to generate a modulated la-
ser beam 212' in synchronization with the rotation of cyl-
inder 20a' to expose resist 214' which is conventionally
situated on surface 20a' of workpiece 20'. Once ex-
posed, the resist 214' defines a pattern comprising ex-
posed areas 222' and non-exposed areas 220'.
[0066] In this regard, features of the Digilas System
and laser unit available from Schepers Druckformtech-
nik, Wüllener Strasse 60, 48691 Vreden may be utilized
for exposing resist 214'. Moreover, laser technology uti-
lized in the Think™ systems offered by Think Laboratory
Co., Ltd., 610-1 Umebayashi, Toyofuta, Kashiwa-shi,
Chuba, Japan, may also be incorporated into head 200'.
[0067] In the embodiment being described, the laser
beam 212' comprises a focus of about 10-20µ, while the
exposing head 210' is axially fed at a rate of about 2.5-50
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micrometers per revolution.
[0068] After the resist 214' has been exposed by ex-
posing head 210' to define the exposed and non-ex-
posed areas 222' and 220', respectively, controller 22'
may energize drives 24' and 26' to retract head 200' so
that the workpiece 20' may be removed from engraving
bed 12' so that the workpiece 20' may be etched using
conventional etching techniques, such as chemical
etching.
[0069] Once the resist 214' has been exposed, the
workpiece 20' may be etched in a manner convention-
ally known, such as chemically. Thereafter, the unex-
posed resist in the non-exposed areas 220' may be re-
moved.
[0070] Once the workpiece 20' has been exposed and
subsequently etched, either the same workpiece or an-
other workpiece (not shown) may be mounted on en-
graving bed 12' between headstock 16' and tailstock 18'
such that the second head 202' may effect engraving
either surface 20a' of the workpiece 20' or of a second
surface of the other workpiece (not shown) mounted on
the bed 12'. Once the desired workpiece is mounted on
engraving bed 12', engraving may commence using the
engraving device 202'.
[0071] Various other features described earlier herein
(such as the image system 162, intermeshing patterns
and the like) may also be utilized with the exposing and
engraving features described herein.
[0072] Thus, it should be appreciated that engraving
system 10' provides means and apparatus for etching
and engraving one or more workpieces. In the embodi-
ment being described, the workpiece may comprise a
conventional copper-plated cylinder, a flexographic
plate (not shown) which is mounted on cylinder 20' or a
flexographic roll (not shown). Alternatively, the work-
piece may also comprise an offset plate (not shown). It
should also be appreciated that the engraving system
may perform both etching and engraving on a single
workpiece or it may perform such operations on sepa-
rate workpieces as desired. Moreover, the order in
which the etching or engraving operations are per-
formed is not critical to achieve the features of the in-
vention. Thus, a user may wish to first engrave a work-
piece and then etch the workpiece or vice versa.
[0073] In the embodiment being described, it is pre-
ferred that the exposed areas 222' define linework im-
ages or portions of an image, while the engraved pat-
tern, such as pattern 224' in Fig. 8 defines a continuous
tone image or a continuous tone portion of an image.
This facilitates providing high definition for linework and
accurate density representation for continuous tone im-
ages. Thus, for example, if an image comprises both
linework and continuous tone portions, the continuous
tone portions may be conventionally engraved to pro-
vide high quality density representation, while linework
portions may be etched, which greatly improves edge
definition and line smoothness.
[0074] While the embodiments shown in Figs. 8 and

9 illustrate use of the exposing device 200' in combina-
tion with an electro-mechanical engraving devices 202',
it should be appreciated that other means for engraving
workpiece 20' may be utilized. For example, Fig. 10 il-
lustrates the features of the invention being utilized in
combination with a conventional laser engraving head
209' which may include features of the engraving heads
currently used on the LaserStar™ engraver available
from MDC Max Dätwyler AG, Flugpatz CH-3368,
Bleienbach, Switzerland, or features from laser systems
available from Zed Instruments Ltd. of Surrey, England.
Thus, it should be appreciated that the engraving de-
vice, such as a stylus head or even a laser device, may
be utilized in combination with the exposing device 200'.
[0075] As with embodiments described earlier herein,
it should be appreciated that the exposing device 200'
and engraving device 202' may be situated, as illustrat-
ed in Figs. 8-10, about 180° apart and on a common
carriage. Alternatively, the devices 200' and 202' may
be situated side-by-side, on the same side of the en-
graver.
[0076] A method for etching and engraving in accord-
ance with one embodiment of the invention will now be
described relative to Fig. 11. The method begins at de-
cision block 230' where it is determined if it is desired to
etch a surface of a workpiece, such as surface 20a' of
workpiece 20' in Fig. 8. If it is, then the routine proceeds
to block 232' where resist 214' is applied to surface 20a'
of workpiece 20' in a Conventional manner. At block
234', the workpiece 20a' is mounted on engraving bed
12' between headstock 16' and tailstock 18' as shown.
[0077] At block 236', controller 22' downloads an etch
job from memory (not shown) or the etch job is input by
a user in a conventional manner. At block 238', controller
22' energizes exposing head 200' in response to the
etch job and exposes the resist 214' to define the ex-
posed areas 222' and non-exposed areas 220'. After the
resist 214' on workpiece 20' is exposed as desired, the
workpiece 20' is removed (block 240') from bed 12' and,
for example, placed in a vat (not shown) of etching
chemicals in order to effect etching (block 242').
[0078] At decision block 244', it is determined whether
the workpiece 20' requires further processing, and if it
does, then the routine proceeds to block 246' where fur-
ther processing steps are performed, such as removing
excess resist, chroming, and the like. Thereafter, the
routine proceeds back to decision block 244' as shown.
If the decision at decision block 244' is negative, then
the routine proceeds back to decision block 230' as
shown.
[0079] If the decision at decision block 230' is nega-
tive, then it is determined at decision block 248' whether
it is desired to engrave surface 20' of the workpiece 20'
(block 248'). If it is not, then the routine ends.
[0080] However, if engraving is desired, then the rou-
tine proceeds to block 250' where the workpiece 20' is
mounted on engraving bed 12' between headstock 16'
and tailstock 18'. At block 252', controller 22' downloads
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an engraving job from memory (not shown) or the user
inputs the engraving job in a manner conventionally
known. At block 254', controller 22' energizes engraving
device 202' to engrave a surface, such as surface 20a'
of workpiece 20' to effect engraving the pattern 224'.
Once engraving is complete, the workpiece is removed
from bed 12' (block 256'), and the routine then proceeds
to decision block 244' as shown.
[0081] As alluded to earlier herein, while the exposing
process was described and illustrated as being per-
formed first, a user may elect to engrave a workpiece
first and subsequently etch either the same workpiece
or a different workpiece as desired. This engraving and
etching system provides a single multi-purpose system,
method and means for both engraving and etching ei-
ther a single workpiece or multiple workpieces, so that
a user may engrave one workpiece and etch another or
engrave and etch the same workpiece.
[0082] While this apparatus has been shown and de-
scribed having a pair of engraving heads 34 and 36 (Fig.
1) or an exposing head 200' (Fig. 8) and engraving head
202', it should be appreciated that multiple carriages
and subcarriages having multiple engraving and/or ex-
posing heads may be slidably mounted on engraving
bed 12. This would further facilitate engraving a blend-
ed, joined and/or intermeshed pattern, as well as simul-
taneously exposing multiple areas of resist using multi-
ple exposing heads (not shown). This invention is not
limited to engraving symmetrical patterns of the type
shown in Figs. 6A-6C and 7, but could be used to en-
grave any pattern having a plurality of areas engraved
by two or more engraving or exposing devices. Also, it
should be appreciated that this invention facilitates over-
engraving or overlapping cells engraved by one head
with those of another head.
[0083] Moreover, it is possible to engrave and etch the
same workpiece substantially simultaneously by, for ex-
ample, situating the etch and engrave heads adjacent
to each other to effect exposing resist operatively asso-
ciated with the exposing head and which is situated on
only a portion of the workpiece with the engrave head
while engraving another portion of the same workpiece
which does not have the resist situated thereon. Alter-
natively, the engraver head 202' (Fig. 8) or 206' (Fig. 9),
for example, can engrave workpiece 20' with or without
resist.
[0084] As alluded to earlier herein, the multi-purpose
engraving system is capable of electro-mechanical en-
graving, laser engraving and laser exposing, either
alone or simultaneously. Thus, as shown and described
below relative to Fig. 12, various combinations (such as
laser engraving and laser exposing, laser engraving and
electro-mechanical engraving, laser exposing and elec-
tro-mechanical engraving) may be performed.
[0085] A means, method, process and procedure for
selecting among laser exposing, laser engraving and/or
electro-mechanical engraving will now be described rel-
ative to Fig. 12. The routine begins at decision block 260

where it is determined if engraving is desired or re-
quired. If it is not, the routine proceeds to block 272
where controller 22 selects the non-stylus/exposing
head, such as head 200' in Fig. 8.
[0086] If the decision at decision block 260 is yes, then
the routine proceeds to decision block 262 where it is
determined if diamond or electro-mechanical engraving
is desired. If it is, then the routine proceeds to block 266
where the electro-mechanical or stylus engraving head,
such as engraving head 202' (Fig. 8) or 206' (Fig. 9), is
selected (block 266). The routine proceeds to decision
block 268 where it is determined if a non-diamond en-
graving, such as a laser-engraving head 209' (Fig. 10)
is desired. If it is or if the decision at decision block 262
is negative, then the routine proceeds to block 264
where a non-stylus engraving head, such as the laser
engraving head shown in Fig. 10 is selected.
[0087] If the decision at decision block 268 is negative
or after selecting the non-stylus engraving head at block
264, the routine proceeds to decision block 270 where
it is ascertained whether exposing is desired or required
(block 270). If it is, then the routine proceeds to block
272 described earlier herein wherein a non-stylus/ex-
posing head is selected.
[0088] If the decision at decision block 270 is negative
or following the selection at block 272, the routine pro-
ceeds to block 272 where the operations of engraving
and/or exposing as described earlier herein are per-
formed. Thereafter, the routine terminates.
[0089] While the method herein described, and the
form of apparatus for carrying this method into effect,
constitute preferred embodiments of this invention, it is
to be understood that the invention is not limited to this
precise method and form of apparatus, and that chang-
es may be made in either without departing from the
scope of the invention, which is defined in the appened
claims.

Claims

1. An engraving system (10) for engraving at least one
workpiece (20') comprising:

an engraving bed (12') having a first head (200')
and a second head (202') mounted thereon;
and

a controller (22') coupled to said first head
(200') and said second head (202');

wherein said first head (200'). is capable of engrav-
ing in accordance with a first engraving technique;
characterized in that
said second head (202') is capable of engraving in
accordance with a second engraving technique;
and.
said controller (22') is capable of independently and
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selectively energizing each of said first head (200')
and said second head (202') to engrave in accord-
ance with said first engraving technique and said
second engraving technique, respectively.

2. The engraving system as recited in claim 1 wherein
said first head (200') is a non-stylus head and
wherein said second head (202') is a stylus head.

3. The engraving system as recited in claim 1 or 2
wherein a surface (20a') of said at least one work-
piece (20') comprises a resist (214'), said first head
(200') composing an exposing head (210') for ex-
posing a portion (222') of said resist (214') to facili-
tate etching said surface (20a').

4. The engraving system as recited in claim 3 wherein
said exposing head (210') comprises a laser.

5. The engraving system as recited in claim 3 or 4
wherein said second head (202') is capable of en-
graving an engraved pattern (224') into either said
surface (20a') or a second surface of a second
workpiece.

6. The engraving system as recited in claim 5 wherein
said exposed portion (222') defines a linework por-
tion of an image.

7. The engraving system as recited in claim 5 or 6
wherein said engraved pattern (224') defines a con-
tinuous tone portion of an image.

8. The engraving system as recited in one of claims 1
to 7 wherein said first head (200') and second head
(202') are angularly displaced about 180 degrees
apart.

9. The engraving system as recited in one of claims 1
to 7 wherein said first head (200') and second head
(202') are situated side-by-side and on the same
side of said engraver (10).

10. The engraving system as recited in one of claims 1
to 9 wherein said second head (202') comprises a
magnetostrictive member (34') coupled to a stylus
(58').

11. The engraving system as recited in claim 10 where-
in the magnetostrictive member (34') comprises
TbxDy1-xFe2.

12. The engraving system as recited in one of claims 1
to 11 wherein said first head (200'). comprises a la-
ser engraver (209').

13. The engraving system as recited in one of claims 1
to 12 wherein said second head (202') comprises

an electro-mechanical engraving head (206').

14. The engraving system as recited in claim 13 where-
in said electro-mechanical engraving head (206')
comprises a piezo-electric engraving head.

15. The engraving system as recited in one of claims 1
to 14 wherein said workpiece (20') is either a work-
piece or plate mounted on a cylinder, said cylinder
or plate comprising a resist (214') capable of being
exposed by said first head (200').

16. The engraving system as recited in one of claims 1
to 15 wherein said workpiece (20') comprises a flex-
ographic plate or roll.

17. The engraving system as recited in one of claims 1
to 16 wherein said workpiece (20') comprises an off-
set plate.

18. The engraving system as recited in one of claims 1
to 17 wherein said first engraving technique com-
prises exposing.

19. The engraving system as recited in claim 18 where-
in said first engraving technique comprises laser ex-
posing.

20. The engraving system as recited in one of claims 1
to 19 wherein said second engraving technique
comprises electro-mechanical engraving.

21. The engraving system as recited in one of claims 1
to 19 wherein said second engraving technique
comprises laser engraving.

22. A method for engraving at least one workpiece (20')
comprising the steps of:

providing an engraver (10) having a first head
(200') capable of engraving in accordance with
one engraving technique and a second head
(202') characterized by said second head be-
ing capable of engraving in accordance with a
second engraving technique; and

selectively controlling the operation of said first
head (200') and second head (202') to selec-
tively switch between said first and second en-
graving techniques.

23. Use of an engraving system according to claim 1,
comprising the steps of:

rotatably mounting a workpiece (20') on an en-
graver (10);

engraving said workpiece (20') with an en-
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graved pattern (224');

removing said workpiece (20') from said en-
graver (10);

coating at least a portion of said workpiece (20')
with a resist (214');

remounting said workpiece (20') on said en-
graver (10);

exposing said resist using said engraver (10) to
provide an exposed pattern (222') using a laser
mounted on said engraver (10);

removing said workpiece (20') from said en-
graver (10); and

etching said exposed workpiece (20') to pro-
vide an etched pattern such that said workpiece
(20') comprises both said etched and engraved
patterns.

Patentansprüche

1. Graviersystem (10) zum Gravieren wenigstens ei-
nes Werkstücks (20'), umfassend:

ein Gravierbett (12'), welches einen ersten
Kopf (200') und einen zweiten Kopf (202') auf-
weist, die darauf angebracht sind; und

eine Steuervorrichtung (22'), welche mit dem
ersten Kopf (200') und dem zweiten Kopf (202')
verbunden ist;

wobei der erste Kopf (200') imstande ist, gemäß ei-
ner ersten Graviertechnik zu gravieren;
dadurch gekennzeichnet, dass
der zweite Kopf (202') imstande ist, gemäß einer
zweiten Graviertechnik zu gravieren; und
die Steuervorrichtung (22') imstande ist, den ersten
Kopf (200') und den zweiten Kopf (202') unabhängig
und selektiv zu aktivieren, um gemäß der ersten
Graviertechnik beziehungsweise der zweiten Gra-
viertechnik zu gravieren.

2. Graviersystem nach Anspruch 1, wobei der erste
Kopf (200') ein Nichtnadelkopf ist und wobei der
zweite Kopf (202') ein Nadelkopf ist.

3. Graviersystem nach Anspruch 1 oder 2, wobei eine
Oberfläche (20a') des wenigstens einen Werk-
stücks (20') eine Schutzschicht (214') umfasst, wo-
bei der erste Kopf (200') einen Belichtungskopf
(210') umfasst, um einen Abschnitt (222') der
Schutzschicht (214') zu belichten, um Ätzen der

Oberfläche (20a') zu ermöglichen.

4. Graviersystem nach Anspruch 3, wobei der Belich-
tungskopf (210') einen Laser umfasst.

5. Graviersystem nach Anspruch 3 oder 4, wobei der
zweite Kopf (202') imstande ist, ein graviertes Mu-
ster (224') entweder in die Oberfläche (20a') oder
eine zweite Oberfläche eines zweiten Werkstücks
zu gravieren.

6. Graviersystem nach Anspruch 5, wobei der belich-
tete Abschnitt (222') einen Stricharbeitenabschnitt
eines Bildes definiert.

7. Graviersystem nach Anspruch 5 oder 6, wobei das
gravierte Muster (224') einen kontinuierlichen Ton-
abschnitt eines Bildes definiert.

8. Graviersystem nach einem der Ansprüche 1 bis 7,
wobei der erste Kopf (200') und der zweite Kopf
(202') um 180 Grad winkelig voneinander versetzt
sind.

9. Graviersystem nach einem der Ansprüche 1 bis 7,
wobei der erste Kopf (200') und der zweite Kopf
(202') nebeneinander und auf derselben Seite des
Graveurs (10) angeordnet sind.

10. Graviersystem nach einem der Ansprüche 1 bis 9,
wobei der zweite Kopf (202') ein magnetostriktives
Element (34') umfasst, welches mit einer Nadel
(58') verbunden ist.

11. Graviersystem nach Anspruch 10, wobei das ma-
gnetostriktive Element (34') TbxDy1-xFe2 umfasst.

12. Graviersystem nach einem der Ansprüche 1 bis 11,
wobei der erste Kopf (200') einen Lasergraveur
(209') umfasst.

13. Graviersystem nach einem der Ansprüche 1 bis 12,
wobei der zweite Kopf (202') einen elektromecha-
nischen Gravierkopf (206') umfasst.

14. Graviersystem nach Anspruch 13, wobei der elek-
tromechanische Gravierkopf (206') einen piezo-
elektrischen Gravierkopf umfasst.

15. Graviersystem nach einem der Ansprüche 1 bis 14,
wobei das Werkstück (20') entweder ein Werkstück
oder eine Platte ist, welche auf einem Zylinder an-
gebracht ist, wobei der Zylinder oder die Platte eine
Schutzschicht (214') umfassen, welche durch den
ersten Kopf (200') belichtet werden kann.

16. Graviersystem nach einem der Ansprüche 1 bis 15,
wobei das Werkstück (20') eine flexografische Plat-
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te oder Walze umfasst.

17. Graviersystem nach einem der Ansprüche 1 bis 16,
wobei das Werkstück (20') eine Offsetplatte um-
fasst.

18. Graviersystem nach einem der Ansprüche 1 bis 17,
wobei die erste Graviertechnik Belichten umfasst.

19. Graviersystem nach Anspruch 18, wobei die erste
Graviertechnik Laserbelichten umfasst.

20. Graviersystem nach einem der Ansprüche 1 bis 19,
wobei die zweite Graviertechnik elektromechani-
sches Gravieren umfasst.

21. Graviersystem nach einem der Ansprüche 1 bis 19,
wobei die zweite Graviertechnik Lasergravieren
umfasst.

22. Verfahren zum Gravieren wenigstens eines Werk-
stücks (20'), umfassend die folgenden Schritte:

Bereitstellen eines Graveurs (10) mit einem er-
sten Kopf (200'), welcher zum Gravieren ge-
mäß einer ersten Graviertechnik imstande ist,
und einem zweiten Kopf (202'), dadurch ge-
kennzeichnet, dass der zweite Kopf zum Gra-
vieren gemäß einer zweiten Graviertechnik im-
stande ist; und

selektives Steuern des Betriebs des ersten
Kopfes (200') und des zweiten Kopfes (202'),
um zwischen der ersten und der zweiten Gra-
viertechnik selektiv umzuschalten.

23. Verwendung eines Graviersystems nach Anspruch
1, umfassend die folgenden Schritte:

drehbares Befestigen eines Werkstücks (20')
auf einem Graveur (10);

Gravieren des Werkstücks (20') mit einem gra-
vierten Muster (224');

Entnehmen des Werkstücks (20') aus dem Gra-
veur (10);

Beschichten wenigstens eines Abschnitts des
Werkstücks (20') mit einer Schutzschicht
(214');

Wiederbefestigen des Werkstücks (20') auf
dem Graveur (10;

Belichten der Schutzschicht unter Verwendung
des Graveurs (10), um ein belichtetes Muster
(222') bereitzustellen, wobei ein Laser verwen-

det wird, welcher auf dem Graveur (10) ange-
bracht ist;

Entnehmen des Werkstückes (20') aus dem
Graveur (10); und

Ätzen des belichteten Werkstücks (20'), um ein
geätztes Muster bereitzustellen, so dass das
Werkstück (20') sowohl das geätzte als auch
das gravierte Muster umfasst.

Revendications

1. Système de gravure (10) pour graver au moins une
pièce de fabrication (20') comprenant :

un lit de gravure (12') ayant une première tête
(200') et une seconde tête (202') montées sur
celui-ci ; et
un contrôleur (22') couplé à ladite première tête
(200') et à ladite seconde tête (202') ;

dans lequel ladite première tête (200') peut
graver selon une première technique de gravure ;

caractérisé en ce que
ladite seconde tête (202') peut graver selon

une seconde technique de gravure ; et
ledit contrôleur (22') peut actionner de maniè-

re indépendante et sélective chacune desdites pre-
mière tête (200') et seconde tête (202') de façon à
graver selon ladite première technique de gravure
et ladite seconde technique de gravure, respective-
ment.

2. Système de gravure selon la revendication 1, dans
lequel ladite première tête (200') est une tête sans
poinçon et dans lequel ladite seconde tête (202') est
une tête à poinçon.

3. Système de gravure selon la revendication 1 ou 2,
dans lequel une surface (20a') de ladite au moins
une pièce de fabrication (20') comprend une réser-
ve (214'), ladite première tête (200') comprenant
une tête d'exposition (210') pour exposer une partie
(222') de ladite réserve (214') de façon à faciliter
l'estampillage de ladite surface (20a').

4. Système de gravure selon la revendication 3, dans
lequel ladite tête d'exposition (210') comprend un
laser.

5. Système de gravure selon la revendication 3 ou 4,
dans lequel ladite seconde tête (202') peut graver
un modèle gravé (224') soit à l'intérieur de ladite
surface (20a') soit à l'intérieur d'une seconde surfa-
ce d'une seconde pièce de fabrication.
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6. Système de gravure selon la revendication 5, dans
lequel ladite partie d'exposition (222') définit une
partie de dessin au trait d'une image.

7. Système de gravure selon la revendication 5 ou 6,
dans lequel ledit modèle gravé (224') définit une
partie en ton continu d'une image.

8. Système de gravure selon l'une quelconque des re-
vendications 1 à 7, dans lequel ladite première tête
(200') et ladite seconde tête (202') sont angulaire-
ment décalées d'environ 180°.

9. Système de gravure selon l'une quelconque des re-
vendications 1 à 7, dans lequel ladite première tête
(200') et ladite seconde tête (202') sont situées côte
à côte et sur le même côté dudit système de gravure
(10).

10. Système de gravure selon l'une quelconque des re-
vendications 1 à 9, dans lequel ladite seconde tête
(202') comprend un élément magnétostrictif (34')
couplé à un poinçon (58').

11. Système de gravure selon la revendication 10, dans
lequel l'élément magnétostrictif (34') comprend du
TbxDy1-yFe2.

12. Système de gravure selon l'une quelconque des re-
vendications 1 à 11, dans lequel ladite première tête
(200') comprend un graveur laser (209').

13. Système de gravure selon l'une quelconque des re-
vendications 1 à 12, dans lequel ladite seconde tête
(202') comprend une tête de gravure électroméca-
nique (206').

14. Système de gravure selon la revendication 13, dans
lequel ladite tête de gravure électromécanique
(206') comprend une tête de gravure piézoélectri-
que.

15. Système de gravure selon l'une quelconque des re-
vendications 1 à 14, dans lequel ladite pièce de fa-
brication (20') est soit une pièce de fabrication soit
une plaque montée sur un cylindre, ledit cylindre ou
plaque comprenant une réserve (214') pouvant être
exposée par ladite première tête (200').

16. Système de gravure selon l'une quelconque des re-
vendications 1 à 15, dans lequel ladite pièce de fa-
brication (20') comprend une plaque ou un rouleau
flexographique.

17. Système de gravure selon l'une quelconque des re-
vendications 1 à 16, dans lequel ladite pièce de fa-
brication (20') comprend une plaque offset.

18. Système de gravure selon l'une quelconque des re-
vendications 1 à 17, dans lequel ladite première
technique de gravure comprend l'exposition.

19. Système de gravure selon la revendication 18, dans
lequel ladite première technique de gravure com-
prend l'exposition au laser.

20. Système de gravure selon l'une quelconque des re-
vendications 1 à 19, dans lequel ladite seconde
technique de gravure comprend une gravure élec-
tromécanique.

21. Système de gravure selon l'une quelconque des re-
vendications 1 à 19, dans lequel ladite seconde
technique de gravure comprend une gravure au la-
ser.

22. Procédé de gravure d'au moins une pièce de fabri-
cation (20') comprenant les étapes consistant à :

fournir un système de gravure (10) ayant une
première tête (200') pouvant graver selon une
technique de gravure et une seconde tête
(202'), caractérisé en ce que ladite seconde
tête peut graver selon une seconde technique
de gravure ;

et

commander de manière sélective l'opération
de ladite première tête (200') et de ladite se-
conde tête (202') de façon à commuter de ma-
nière sélective entre lesdites première et se-
conde techniques de gravure.

23. Utilisation d'un système de gravure selon la reven-
dication 1, comprenant les étapes consistant à :

monter de manière rotative une pièce de fabri-
cation (20') sur un système de gravure (10) ;
graver ladite pièce de fabrication (20') avec un
modèle gravé (224') ;
retirer ladite pièce de fabrication (20') dudit sys-
tème de gravure (10) ;
revêtir au moins une partie de ladite pièce de
fabrication (20') avec une réserve (214') ;
remonter ladite pièce de fabrication (20') sur le-
dit système de gravure (10) ;
exposer ladite réserve en utilisant ledit système
de gravure (10) de façon à fournir un modèle
exposé (222') en utilisant un laser monté sur
ledit système de gravure (10) ;
retirer ladite pièce de fabrication (20') dudit sys-
tème de gravure (10) ; et
estamper ladite pièce de fabrication exposée
(20') de façon à fournir un modèle estampé de
sorte que ladite pièce de fabrication (20') com-
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prenne à la fois lesdits modèles gravé et estam-
pé.
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