WD 99/ 22273 PCT/ US98/ 22536 COVPOSI TE
RELI EF | MAGE PRI NTI NG PLATES RELATED APPLI CATI ON This patent application is
a continuati owoiossgeast of U S. application Serial No. 08/ 676, FET/UBRERF6 on
July 8, 5 1996, the contents of which are incorporated herein hy. reference.
FI ELD OF THE | NVENTI ON The present invention is directed to the preparation
of conposite printing plates and, nore 10 particularly, to the direct
transfer of digital inages to such conposites wi thout the use of phototools
or phot omasks. BACKGROUND OF THE | NVENTI ON Relief image printing plates are
used in both flexographic and | etterpress processes for printing on a 15
variety of substrates, including paper, corrugated stock, film foil, and

| am nat es. The photocurable el enents that are used to nmake relief plates
typically include a support |ayer and one or nore | ayers of photocurable
polymer in the formof solid sheets. The printer typically peels a cover 20
sheet fromthe elenent to expose the photocurabl e pol yner

COMPOSITE RELIEF IMAGE PRINTING PLATES

RELATED APPLICATION
This patent application is a continuation-in-part
of U.S. application Serial No. 08/676,591, filed on July 8,
5 1996, the contents of which are incorporated herein by
reference.

FIELD OF THE INVENTION
The present invention is directed to the
_ preparation of composite printing plates and, more
10 particularly, to the direct transfer of digital images to
such composites without the use of phototools or photomasks.

BACKGROUND OF THE INVENTION
Relief image printing plates are used in both

flexographic and letterpress processes for printing on a

15 variety of substrates, including paper, corrugated stock,
film, foil{ and laminates. The photocurable elements that
are used to make relief plates typically include a support
layer and one or more layers of photocurable polymer in the
form of solid sheets. The printer typically peels a cover

20 sheet ffom_the element to expose the photocurable polymer
and plaées a silver halide photographic negative or some
other masking device upon the photopolymer. The negative-
bearing photocurable element then is exposed to ultraviolet
(UV) light through the negative, thereby causing exposed

25 areas of the element to harden, or cure. After the uncured
areas of the element are.removed, cured polymer remains as
the relief printing surface.



and places a silver halide photographic negative or sone other masking
devi ce upon the phot opol yner. The negati ve- bearing phot ocurabl e el enent
t hen i-s exposawoPe22373ravi ol et (Uv) |ight through the negativePCTHEN3H36
causi ng exposed 25 areas of the elenent to harden, or cure.. - AfLt-er the_
uncured areas of the el enent are renoved, 2cured pol yner renmmins as the
relief printing surface. -2- Corrugated boxes and other, relatively

| arge objects that are préonmwarsicdhdpoxes end widerpr velnngvelat derget en
bear actual prigty I Lid4 el 1y a f;ace
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however, onlg/ a portion of. tqt}fee rel.i,ef_i.mage pl.ate wll actually used for

i nk transfer? Rakfaih e i ifd 61“5‘%«? %]Plteb aynhged HELace area

essentially, wasdetbsponding to the total surface area of the object.
Since only a portion of the object's surface needs to be
printed, however, only a portion of the relief image plate
will actually used for ink transfer. The remainder of the

10 plate will be unused and, essentially, wasted.

To minimize such waste, those skilled in the art
often print relatively large objects with composite printing
plates that are prepared by mounting a plurality of relief
image printing plates on a common carrier sheet. The

15 individual plates, however, are mounted only on those
portions of the carrier that correspond to the portions of
the object that actually need to be printed. Although such
composite plates do minimize waste, the current system for
mounting their constituent relief image plates is laborious

20 and requires careful adhesion of the plates to the carrier
while assuring registration to within 0.005 inches on-press
for high quality printing and multi-color reproduction. For
multi-color reproduction, wherein a single plate is used for
printing each of the individual colors, accurate

25 registration of the plates with respect to one another is
érucial.

' Consequently, there remains a need in the art for
'alternative processes for preparing composite printing
ﬁlates. In particular, there remains a need for alternative

30 processes for accurate registration of the constituent
relief image printing plates or for processes whexrein
laccurate registration is not necessary.

OBJECTS OF THE INVENTION Y
It is one object of the present invention to
35 provide methods for preparing composite printing plates.



To mnimze such waste, those skilled in the art often print relatively

| arge objects with conposite printing plates that are prepared by mount i ng
a plurality g{obghi¢f inmage printing plates on a conmon carri BCTAISe#22536he
15 individual plates, however, are nounted only on those portions of the
carrier that correspond to the portions »f_-the object that actually need to
be printed. Al though such conposite plates do mnimze waste, the current
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transferring an electronically stored negative image
directly onto a composite printing plate.

10 BRIEF DESCRIPTION OF THE INVENTION
These and other objects are satisfied by the
present invention, which provides methods for preparing
high-quality composite printing plates without the need for
individual registration of constituent relief image plates.
15 . These methods comprise the steps of disposing a photocurable
element upon a surface of a substantially planar carrier
sheet in approximate register and then transferring a
computer-generated negative onto element. In preferred
embodiments, the methods of the invention comprise the steps
20 of providing at least two substantially planar photocurable
elements that have first and second opposing major faces of
defined surface area, disposing a first face of the
photocurable elements upon a first face of a substantially
planar carrier sheet having first and second opposing major
25 faces of defined surface area, and ejecting the negative-
forming ink from an ink jet print head onto second faces of
said photocurable elements.
Approximate registration of the photocurable
elements can be achieved by transferring computer-generated
30 registration information to a surface of the carrier sheet.
This can be achieved, for example, by transferring some
visually perceptible material (such as ink from an ink jet
print head) onto the sheet, or by scoring or otherwise v
deforming the sheet. The registrétion information can, for
35 example, comprise a series of images whose respective shapes
correspond to the outlines of the individual photocurable



accurate registration is not necessary. OBJECTS OF THE INVENTION It is one
obj ect of the present invention to 35 provide nmethods far preparing
conposi te priwbiongzzsat es. -3- It .is. another object of thePCRSAE225%6 t o
provi de nethods for registration of at |east one reli.ef i.mage printing_
plate on a common carrier sheet. It is-a4further object to provide nethods
for 5 printing registration information directly onto the surface of the
]E:arri er speet pEates 2 CRollldwing |the stneats fmmtdferegijs¢cationpiofodmatéphods
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met hods for prfﬁfgiﬁgk{ggh-quality conposite printing plates wthout the

need for
5 Transfer of the computer-generated negative to

composite plates of the invention preferably is achieved by
ejecting a negative-forming ink from an ink jet print head.
The ink preferably is substantially opaque to actinic
radiation in at least one wavelength region effective to
10 cure photocurable material within the element and
substantially resistant to polymerization upon exposufe to
actinic radiation in the wavelength region. Following the
negative transfer step, the ink-bearing plate can be exposed
to actinic radiation in the wavelength region for a time and
15 under conditions effective to cure exposed areas of the
photocurable material, and unexposed (i.e., uncured) areas
then are removed to provide the relief printing surface.
The present invention further provides negative-
bearing composite prinﬁing plates produced in accordance
20 with the foregoing methods. In certain embodiments, the
- plates comprise a plurality of photocurable elements
- disposed on a substantially planar carrier sheet, at least
two of the photocurable elements including a support layer,
photocurable material disposed upon the support layer, and
25 negative-forming ink disposed upon at least a portion of the
surface of the photocurable material.

BRIEF DESCRIPTION OF THE DRAWINGS .
The numerous objects and advantages of the present
invention may be better understood by those skilled in the
30 art by reference to the accompanying non-scale figures, in
which:
Figure 1 is a top view of a carrier sheet bearing
registration information. ¢
Figure 2 is a top view of a composite printing
35 plate according to the invention.



i ndi vidual registration of constituent relief imge plates. 15 These
nmet hods conprise the steps of disposing a photocurable elenment upon a
surface of a swipsdvanim®al | y plranar carrier sheet in approxi mate RGIUSIBEES3and
then transferring a conputer-generated negative onto element.. In preferred
enbodi nents, the nethods of the inventienscenprise the steps 20 of -
providing at | east two substantially planar photocurable el enents that have
first and second opposi ngFigje ¥ dcess cfrafsf-sest inndlace ew exf, aispusisigen
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onto the sheet, or by scoring or otherw se L deform ng the sheet. The
registration i NMDETRELEDDESCRIFTEION OF THE INVENTION

The present invention provides methods that
eliminate the tedious requirement of having to hand-register

10 individual relief printing plates in preparing high-duality
composite printing plates. Although the methods of the
invention can be used to prepare printing plates of any
size, they are particularly useful in preparing relatively
large printing plates (i.e., those having length and/or

15 width greater than about 30 inches). In the methods of the
invention, photocurable elements of the appropriate sizes
required (or of sizes slightly greater than the sizes
required) are mounted on a carrier sheet in approximate
register with the areas ultimately to be printed. Precise

20 T'"registration" of the elements then is achieved by
application of a computer-generated negative image to the
composite plate via an ink jet printer.

Composite printing plates according to the
invention preferably are prepared by first transferring

25 computer-generated registration information to one side of a
suitable carrier sheet. The carrier sheet should be
substantially planar (i.e., its length and width should be
substantially greater, preferably at least ten times
greater, than its thickness and it should have two,

30 substantially flat opposing major faces) and can be formed
from a transparent or oﬁaque material such as paper,
cellulose film, plastic, or metal. In preferred
embodiments, the carrier sheet is a polyethylene v
terephthalate film having a thickness on the order of about

35 0.004-0.050 inches.



35 exanple, conprise a series of inages whose respective shapes correspond
to the outlines of the individual photocurable -4- pl.ates. Follomﬁng t he
transfer of rvgisszzasi on i nformation,- photocurabl e el ements aPETHISEE§bN
the carrier sheet in accordance with the positions di.ctat.ed by.the _
registration information. 5 ~-Treansfer of the conputer-generated
negative to conposite plates of the invention preferably is achi eved by
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exposed areas @kampPe, by disposing a visually perceptible material on the
carrier sheet. Representative materials include the various
inks, dyes, and pigments which are known in the art which
are perceptible by the human eye and/or can be rendered

10 perceptible, such as through exposure to light of a selected
wavelength (e.g., as with fluorescent dyes) and/or contact
with chemical reactants (e.g., as with diazo dyes). These
materials can be disposed using conventional means such as
ink jet and bubble jet printers and pen and ink blotters.

15 Registration information also can be transferred to the
carrier sheet in the absence of a transfer of a visually
perceptible material by modifying the carrier sheet in some
visually perceptible manner. One can, for example, "score"
the carrier sheet by creating some deformation therein

20 using, for example, a knife, razor blade, or some other
suitable means for application of pressure. One also can
shine light on the carrier sheet using, for example, a
laser. Additionally, one can project registration
information on the carrier sheet uging, for example, a

25 transparency, a slide or a digital LCD projector.

As shown in Figure 1, the registration information
transferred to carrier sheet 10 can include complete
outlines (e.g., 12, 13) of the photocurable elements to be
mounted, incomplete outlines corresponding, for example, to

30 the corners, sides, or arcs of the photocurable elements
(see, 16, 17, and 18 respective), or any other suitable
marking that is used to direct placement of the element
during the mounting process.

As shown in Figure 2, a composite printing plate’

35 11 according to the invention can be formed by mounting
photocurable elements 20 on one face of carrier sheet 10 in
accordance with the registration information, that is, in



phot ocurabl e material, and unexposed. (i.e., uncured) areas then are renoved
to provide the relief printing surface. The present invention further

provi des negakjgyevrzzbmari ng conposite pri.nting plates produced POT/AS28R2836NCe
20 with the foregoing nethods. In certain enbodinents,. the plates conprise
a plurality of photocurable el enents dispgsed on a substantially planar
carrier sheet, at least two of the photocurable elenents including a
support |ayer, tpaopeeitdbne fndécageddbypenedpipatetiheusbppest ahdyer, and
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pl ate accordi ngptatt hesl RUeNEhBRocurable element, or to both. The
elements need not be mounted with any particular degree of
precision. All that is required is that photocurable
elements be mounted on those portions of the carrier sheet
10 that ultimately will bear relief images. )

In accordance with the invention, photocurable
elements can cover less than all of the surface area of the
carrier sheet face upon which they are mounted. Stated
differently, the mounted photocurable elements preferably

15 have a cumulative surface area that is less than 100%
percent of the surface area of the carrier sheet face.

There are a wide variety of photocurable elements
that can be used in accordance with the invention. 1In
preferred embodiments, the elements are solid and vary in

20 thickness from about 0.01 inches to about 0.35 inches and
have dimensions up to about 60 inches to about 110 inches.
As shown in Figure 3, a preferred photocurable element 20
comprises a support layer 22, one or more photocurable
layers 24, 26 and a removable cover sheet 28. Such

25 photocurable elements optionally comprise a transparent
protective layer 27 disposed between the cover sheet and the
photocurable layer(s). BAlso shown in Figure 3 is adhesive
23 for mounting element 20 on carrier sheet 10.

As shown in Figure 4, photocurable elements (e.qg.,

30 40 and 46) have lateral surfaces (i.e., 42 and 47) extending
‘between their respective major faces (i.e., 43 and 44, and
48 and 42). These lateral surfaces preferably meet the
upper major faces to form an angle measuring approximately
90° (as with 42 and 43) or greater (as with 47 and 48). It

35 is preferred to apply to lateral surfaces 42 and 47 a tape,
ink, pigment, or some other type of material which is
substantially opaque to actinic radiation in at least one



Figure 3 is a cross-sectional view of a conposite printing plate accordi.ng
to the invention. Figure 4 is a cross-sectional view of a conposite
printing pl at WQ8B2®ing to the invention. 5 Fi gur PGIVSI822536 4
view of a printing apparatus for conposite printing plates. DETAILED __
DESCRI PTI ON OF THE | NVENTI ON The present #nvention provi des nethods that
elimnate the tedious requirenent of having _to hand-register 10 indivi dual
relief printinganededagtin 1648 WRachi 48- agéﬁFFyV@o%ogwé pReReFREaDl At es.
A:tPoughfthe MR{dreas taqf inhe lieimeaint holr.l c%ﬁpmecgafspt@fpé@@ar@ ﬂaatelsffta@n lis

pl ates of any size, ey are particul ar useful in eparing relatively
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regi ster with the areas dhe ssppoytt ooebpekingd. 1&yeri @8 the photocurable

element can be formed from a transparent or opaque material
such as paper, cellulose film, plastic, or metal. 1In
preferred embodiments, it is a polyethylene terephthalate
10 £film having a thickness on the order of 0.005 inches. The
support optionally bears an adhesive for more secure '
attachment to the photocurable layer.
The photocurable layer, which generally has a
thickness of from about 0.01 to 0.35 inches, can include a
15 variety of known photopolymers, initiatoxs, reactive
diluents, fillers, and dyes. Preferred photocurable
materials include an elastomer compound, an ethylenically
unsaturated compound having at least one terminal ethylenic
group, and a photoinitiator. Exemplary photocurable
20 materials are disclosed in European Patent Applications 0
456 336 A2 (Goss, et al.) and 0 640 878 Al (Goss, et al.),
British Patent No 1,366,769, and U.S. Patent Nos. 5,223,375
(Berrier, et al.), 3,867,153 (MacLahan), 4,264,705 (Allen),
4,265,986 (Allen), 4,323,636 (Chen, et al.), 4,323,637
25 (Chen, et al.), 4,369,246 (Chen, et al.), 4,423,135 (Chen,
et al.), and 3,265,765 (Holden, et al.), 4,320,188 (Heinz,
et al.), 4,427,759 (Gruetzmacher, et al.), 4,460,675
(Gruetzmacher, et al.), 4,622,088 (Min), and 5,135,827
- (Bohm, et al.), which are incorporated herein by reference.
30 If a second photocurable layer is used, it typically is
disposed upon the first and ie similar in composition but
considerably thinner, usually less than 0.01 inches.
‘ The photocurable materials of the invention should
crogs-link (cure) and, thereby, harden in at least some v
35 actinic wavelength region. As used herein, -actinic
radiation is radiation capable of effecting a chemical
change in an exposed moiety. Actinic radiation includes,



20 "registration" of the elenents then is achieved by application of a
conput er-generated negative image to the conposite plate _via an ink jet
printer. Conpesdbs2pri nting plates according to the inventi on PEBUSISAIFIS
are prepared by first transferring 25 conputer-generated regi.stration
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any to about 380 nm.

The protective layer of the photocurable element,
sometimes referred to as-the slip film, is disposed upon the
photocurable layer(s) and typically is from about 0.001 to

10 about 0.01 inches thick. The protective layer protects the
photocurable element from contamination, increases ease of
handling, and acts as an ink-accepting layer.

The final layer, the cover sheet, can be formed
from plastic or any other removable material that can

15 protect the plate from damage until ready for use.

Representative photocurable elements according to
the invention include EPIC®, SPLASH®, and FLEXCOR™ brand
flexographic printing plates (commercially available from
Polyfibron Technologies, Inc., Atlanta, GA).

20 Registration preferably is achieved for composite
plates by the computer-controlled transfer of a negative
image directly to the outwardly-facing surfaces of at least
two photocurable elements that have been mounted on the
carrier sheet. Such negative images preferably are

25 transferred by depositing a radiation-blocking material on
the photocurable elements' respective surfaces. Following
exposure to actinic radiation and further processing, those
portions of the plate not lying beneath the radiation-
blocking material form the relief image.

30 In preferred embodiments, negative-forming ink is
ejected from a printer, such as an ink jet printer, onto the
composite plate. A wide variety of printers can be used in
accordance with the present invention. Suitable printers
are those that can print (or be adapted to print) well- *

35 defined images on various sizes and shapes of composite
plates used in the printing industry. The level of
definition (resolution) -- typically measured in dots per



visually perceptible nodification of the carrier sheet intended to reflect
posi tioning of photocurable elenments 5 ther-eon. Registration information
can be transfwomed2278or exanpl e, by disposing a visually percBpF{USPE22536
material on the carrier sheet. Representative materials include.-tthe vari ous
i nks, dyes, and pignments which are knownl®n-the art which are perceptible
by the human eye and/or can be rendered 10 perceptible, such as through
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Addi tional |y, simgterppiniieg, ragihkaugh jwith some printers (and with some
inks) multiple printings may be necessary to deliver a
10 radiation-absorptive amount.
Ink jet printers are particularly preferred: Ink
jet printing is performed by discharging ink droplets from a
print head to a substrate. The droplets typically are
ejected through orifices or nozzles in the print head and
15 are directed to the substrate to form an image thereon. In
contrast to many other types of printing, there usually is
no contact between the printer and the substrate with ink
jet printing. Virtually any ink jet printer can be used in
accordance with the present invention, so long as it has
20 both a print head and some means for controlling and/or
directing the ejection of ink therefrom. Similarly,
virtually any print head known in the art can be employed,
so long as it comprises at least one nozzle which ejects ink
droplets in response to control signals. Referring to
25 Figure 5, a representative printing apparatus according to
the present invention is shown comprising a print head 30
having a plurality of nozzles 32 and control means 34 and 36
electrically coupled with the print head. The control means
can be any of those known in the art to be capable of
30 controlling placement of the print head relative the
printing substrate and actuating (i.e., ejecting ink 38
from) the print head. Control means amenable to the
practice of this invention include computing devices such
microprocessors, wmicrocontrollers, capacitors, switches, v
35 circuits, logic gates, or equivalent logic devices.
Representative control means include a personal computer
coupled to a print head driver board. Representative



information on the carrier sheet using, for exanple, a 25 transparency, a
slide or a digital LCD projector. As shown i.n Figure 1, the registration

i nf or mat.i on twawhermed to carrier sheet 10 can include conpl eRE/OsABI22586S
(e.g., 12, 13) of the photocurable elenents to be nounted, inconplete
outlines corresponding, for exanple, to 38 -the corners, sides; or arcs of
t he photocurable elenents (see, 16, 17, and 18 respective), or any other
sui t abl e mar ki sgftharei pavkadesoinclede the o mﬂo¢¢mhapemm@tcduelngrame

t
nocordi ngt ot RECRASERe | onebhs AL Gite A HUE A fBiid (A RIE Ehode ¢
20 on one facemafufactiteedshgeSpactia EQQmenwﬁﬁﬁdutma¢¢mr¢dﬁﬁtsratlon
| nformat i on, tE@%ngatﬁ.Bn OZa 418 ROPLL] OB) | NSULAL LI DYshdifeldf | NEfCad

outlines and/or otocur ['ehent’s. can nount ed usi ng
any of the ﬁan%sﬁﬁaﬂgeﬁﬁamﬁAﬁo BHBB@M%R1¢$e6S4WPtVﬁJ%ﬁY: CA): Videojet

(Wood Dale, IL), particularly the Epson Stylus (Epson
Corporation, Torrance, CA), HP 600c, HP 650c, HP 855c, and
HP 750c ink jet printers (Hewlett-Packard Corp., Palo Alto,
CA) and the Raster Image Processor (Alan Graphics,

10 Peekskill, NY). A particularly preferred printing apparatus
is the BOXCOR™ system, which is commercially availablé from
Polyfibron Technologies, Atlanta, GA.

An ink according to present invention is any
liquid or solid moiety that is both substantially opaque to

15 actinic radiation in at least one wavelength region
effective to cure the above-described photocurable elements
and substantially resistant to polymerization upon exposure
to actinic radiation in that wavelength region.
Substantially opaque inks are those that can absorb at least

20 about 85% of any incident actinic radiation, preferably
about 90% of such radiation, more preferably about 95%, and
even more preferably 99.9% of such radiation. It will be
recognized that a substantially opaque ink need not be
substantially opaque in all amounts and at all possible

25 concentrations, so long as it can be deposited upon a
substrate in sufficient quantity so as to be substantially
opaque. Inks are substantially resistant to polymerization
in accordance with the invention so long as they can be
removed from the surface of plates to which they are applied

30 (preferably using conventional plate-washing techniques)
without damaging the relief surface, and so long as they do
not react with or otherwise alter the chemical and/or
physical properties of the plate to such an extent that
their removal damages the relief surface. Preferred inks

35 include one or more radiation-absorptive molecules dissolved
in solvent, preferably at concentrations of about 3 to about
20 weight percent. Particularly preferred inks are the U-



Pref.erred nounting nmeans invol ve applying doubl e-si ded 5 adhesi ve tape or.
sone ot her suitable adhesive to the carrier-sheet, to the photocurable

el enent; or twoOR2R73The el enents need -not be nmounted with anf E AISPE R0
degree of precision. Al that is required is that photocurable..el ements be
mount ed on those portions of the carrierl@heet 10 that ultimately will bear
relief images. In accordance with the invention,_ photocurable el enents can

cover |ess thaR6al U-53Mi hBlagkf4Re ardaTott thrands r {Ratapradudtie upon
whi ch they areq gg#aksélo@ ahRd Ehbser esthed BaniPiny atkdiotR@EnMarking

el ements prefer 15 have a cunul ative surface area that is |ess than
100% per cent ostﬁﬁﬁl§ﬁriﬁke %P%EQBfM?ﬁﬁl%%f$q¥&p@ﬁﬂﬁﬂ RAY fﬂﬁﬁ%@%ﬂ%}

wi de variety OﬁAphahaCmeﬁ 3bsoem:§na haj2 can, be-msmhyqumdmummemdﬂe
t he i nvention erred enbodi e, el eme

20 t hi cknes$ fr@ﬁﬁﬁboﬁ dﬁlﬁih?‘ﬁ%ﬂe %\If%{]tlrb %55(?&%%5 aefll()lcf'ntdeag%o\ﬁ?ry "
di nensi ons up wethhnol, 6ﬂsoprbpanob,andhmtan¢ﬂarmh&gxoﬁurmJKmﬂthyiI%Qﬁn&a 3,

Ll o0 PrRLREHE AL EoBLSURD! £ Reh SRR A OREL | SiStogtAee o
glycol monomethyl ether, diethylene glycol ethyl ether, and
mixtures thereof. Other useful ink ingredients include the

10 Tinopal SPF and Joncryl 68 products, which are commercially
available from Ciba-Geigy Corp., Hawthorn, NY, and s.cC.
Johnson Company, Milwaukee, WI, respectively.

The methods of the invention involve the transfer
of a negative image to the surface of photocurable elements

15 without use of phototools or photomasks. This typically is
accomplished by removing the cover sheet from mounted,
commercially-available photocurable elements and then
printing the negative image on the surfaces exposed by
removal of the cover sheets. Because the photocurable

20" elements are not initially placed on the carrier sheet in
precise register, it generélly is preferred print a "bleed"
or "border" area around the periphery of each element along
with the negative. This border typically begins at the
intended outer limit of the element and extends in an

25 outward manner for some selected distance corresponding to
the level of imprecision with which the photocurable
elements were placed on the carrier sheet. Those skilled in
the art will recognize that use of a sufficiently large
border should prevent the curing of outwardly lying

30 photocurable material other than that intended to be cured
in accordance with the negative.

After the negative image has been transferred, it
(and, hence, at least a portion of the composite plate) is
exposed to actinic radiation, preferably UV light, in a g
35 suitable wavelength region. There are many-.devices that can
be used to perform this so-called "front" exposure of the
photocurable elements, including FLEX-LIGHT® brand UV



25 photocurabl e el enments optionally conprise a transparent protective |ayer
27 di sposed between the cover sheet and the-photocurable, | ayer(s). Also
showr i n Fi gumeo ®/42873adhesi ve 23 for -nounting el enent 20 on caPETARISAIEIH
10. As shown .in Figure 4, photocurable elenments (e.g., 30 40.and.46) have

| ateral surfaces (i.e., 42 and 47) extendihg between their respective mgjor
faces (i.e., 43 and 44, and 48 and 49). These lateral surfaces preferably
meet the uppertmnyiheﬁeﬁﬂaiMﬁibEQMWﬂanhan@beiﬂsasﬁnbng,apprwﬁﬂﬁamslyh@G@ (as

wth 42 and 43t G830 (5 adehath 9rdBlankt B3yad PR CRLC Lo apDlY

to | ateral surfaces % her type of
mat er i al mhlcrlﬂhQQQMQﬂﬁamﬁQmmﬁ}lop ﬁﬁécﬁé acFPﬁl@eﬁﬁéﬂatﬁ@ﬁln@aéﬂoméasﬂtone

-8- wavel engt h (891N ddYighvle ebf echbliaet Qh@ughah%gcahabb%p%&%@ al in
el ement 20. Application of such a_material is_bel|eve revent Onwanted

exposure of ¥ hEPHHIGDH dF & ﬁépgﬂﬁaﬁeyécéctlﬁFcaﬁéalEFVoHeeﬁF§ﬂFﬁ§ €htBugh

the | ateral "back" expose the photocurable elements by exposing the
' support layers thereof elements to actinic radiation for a
time and under conditions effective to cure a portion of the
photocurable material in the region adjacent the support.

10 This back exposure can be performed after the mouhtiqg step
(provided that the carrier sheet and the mounting means are
sufficiently transparent to actinic radiation), but more
preferably is performed before the photocurable elements
have been mounted.

15 Pollowing front exposure of the negative image to
actinic radiation, uncured photopolymer is removed from the
mounted photocurable elements, typically by washing the
elements with (and/or in) an organic and/or aqueous solvent
in which the photocurable material is at least somewhat

20 soluble. This solvent wash step typically is accompanied or
preceded by brushing, wiping, or some other mild, non-
destructive abrasion of the elements. Useful washing
devices include those commercially available from Polyfibron
Technologies, Anderson & Vreeland, and Photomeca.

25 Additional objects, advantages, and novel features
of this invention will become apparent to those skilled in
the art upon examination of the following examples thereof,
which are not intended to be limiting.

EXAMPLE 1

30 A 36" x 38" polyethylene terephthalate carrier sheet

' - Having thickness of 30 mils was cut from a roll and was
‘placed in an AlphaMerics brand ink jet plotter. Dimensional
outlines of photocurable elements to be mounted on the ¢
carrier sheet were generated from a computer-stored

35 electronic image using Photoshop brand software. The

[¢]



5 surface. The support, or backing, |ayer of the photocurable el enent can.
be formed froma transparent or opaque material such as paper, cellul ose
film -plasticWwom2eaal . In preferred embodiments, it is a polRFE(URIREIH6
terephthalate 10 filmhaving a thickness on the order.of 0.005.inches. The
support optionally bears an adhesive forlfpore secure attachnent to the
photocurabl e | ayer. The photocurable |ayer, which generally has a thickness
of from about Qublipgsowekej AEAWE, OB abhe NRATEER SIPatarire (APRIOKABME

phot opol yner s, réghhta&%gméeeﬁél ﬁ?o@'téf'eéﬁé ccﬁﬂx}éﬁ;ﬁonﬂnchdéfsﬁs Preferred
phot ocur abl e mat el ast oner oun an ethélenlcally

rials incl
unsat urat ed conpound havFREXGPR ﬁ£é§§ HhotegugR F égﬁV?BHFco r&588, and a
phbt oi ni ti at or reby ea’eh&éyd@h@hgwﬁﬁbd:eréocmtmd Befclarexpbsenl s 16

Eur opean Patent l.i cation et and 0 640 878
Ceoan e, b e abRibC Ahra: EHEXRELGHES Dot e %Zaﬂqom S ngE o 575
(Berrier, et al(pplyBiBtonlfachhbtbghes), Idc 264, Medd dlmnents Aedlkre

(Alleny, 4, 323m9§ﬁ5§§h§§5 ?%:héér}ieé $6ef3n 20nd Dlpe il -dimehaihA*O

(Chen, et al
outlines. Mounting of the elements on the carrier sheet was

accomplished using a double-sided adhesive tape.

10 Coversheets were removed from the mounted elements and
the composite plate was placed in the plotter. A stored
negative image was sent to the plotter from the a computer
and was printed onto the plate at 600 DPI using U-53M brand
ink. The: thickness of the ink laid down (approximately 1

15 mil) from a 50 um orifice head was sufficient to block about

" 87% of the UV light used during subsequent curing. The
software allowed printing of the negative image only in

- those areas which had the mounted elements. Very accurate
registration was accomplished by the computer driving the

20 ink-jet plotter.

The carrier bearing the mounted, imaged photocurable
elements then was UV flood exposed in the FLEX-LIGHT® brand
exposure unit for 15 minutes. The composite plate then was
processed by applying a continuous supply of SOLVIT™ brand

25 solvent (Polyfibron Technologies, Inc.) while brushing

' uncured polymer from the plate in a FLEX-LIGHT® brand
Processor 5280, Serial No. 017 in-line processor for six
minutes. The double-sided adhesive tape resisted the
solvent during the processing. The carrier was dried and

30 post-exposed in a FLEX-LIGHT® brand Dryer 5280, Serial No.

"7 017 dryer and finishing unit.

Carriers bearing negatively imaged elements then are
mounted on a 36" circumference drum, the elements already
being in register. Conventional printing ink is applied to¢’

35 the negative relief surface, and the surface- is contacted

with a sheet of paper to produce a high quality positive
image.



et al.), and 3,265,765 (Holden, et al.), 4,320,188 (Heinz, et al.),
4,427,759 (G uetzmacher, et al.), 4,460,675 . (Guetzmacher, et al.),
4,622,088 (Mwbesards5, 135,827 (Bohm.et al.), which are i ncorg@ivizs9emd2536
herein by reference. 30 If a second photocurable layer is used, it_
typically is disposed upon the first andigs-simlar in conposition but —
considerably thinner, usually less than 0.01 inches. The photocurabl e
materials of the invention should cross-link (cure) and, thereby, harden in
at | east sonme 35 actinic wavelength region. As used herein,-actinic

radi ation is radiation capable of effecting a chem cal change in an exposed
moi ety. Actinic radiati dthoselsklicsled in $hd artewdnpl appamdiidtiedhad g.

| aser) and non: i.fde i , rt {4 Vi ] tr&g, j d

wavel engt h re&%\ﬁ%d’% e%éérﬁr ] acti rggli%&l\%a%ée t:'elrégrﬁ T gil%éngﬂgaaréegar (;q-’rrlﬁf\eabout 250
nmto about 45orefgrred ccyhedimments df dheabiatersuie and tthadb auchiahanges
even nore prefgrabhyaf £ omeMmE 4P B¥ made without departing. from the

5 gpirit of the invention. It is therefore intended that the
appended claims cover all such equivalent variations as fall
within the true spirit and scope of the invention.



to about 380 nm The protective |ayer of the photocurable el enent, .
sonetines referred to as-the slip film is disposed upon the photocurable
| ayer(s) and wopmor2d7By is from about .0..001 to 10 about 0.01 iﬁ@ﬁ@@%’?ﬁs&.
The protective |ayer protects the photocurable el ement from-eentammation,
i ncreases ease of handling, and acts as & 1nk-accepting,l ' pal
| ayer, the cover sheet, can be fornmed from plastic or qmt‘gi\ﬂal [‘m“ﬂu | e
mat eri al that WHBAT 158 pFLABMED t T2 pl ate from danmage unti'l§ Y Tor use.

Represent ati ve photocurable el ements according to the invention include

EPI C@ SPLASH@ and FLEXCOR7 brand fl exographic printin | ates . ..
(commerci al |y avail'abl e rom&Pdn§shes &P ét"pl‘?rﬂﬂréj’fgeﬁ qoﬁﬂ?%ﬁl,&ﬁ BERCIER)

t2g t gggi;g} lrégi'n?ﬁiﬁiﬁéeﬂ@éfﬂstéﬁs asthi eved for conposite plates by
e conputer-controlle ranster o negative | e di.r | y 4t he
out war dl y- f aci ng sur f aceBY@Y* Gty eaa%tal?%%c STt og%ne * ﬁéﬁ@?ﬁlsa(%{a}.'rat have
?een ][munt gdbOﬁgbhecaﬁabiere$Mt ISncing efjiats tv eridrapeond eppceiing mes 25
ransferre y .deposi ti diation-b ing material on the photocurable
seeRooot AP siakd BB & e P

el ements' resp OW ng
disposing a first face of said photocurable

element upon a first face of a substantially planar carrier
sheet having first and second opposing major faces of
defined surface area; and .

ejecting a negative-forming ink from an ink jet
print head onto said second face of said photocurable
element, said ink being substantially opaque to actinic
radiation in at least one wavelength region effective to
cure photocurable material within said element and
substantially resistant to polymerization upon exposure to
actinic radiation in said wavelength region.

2. The method of claim 1 wherein said second
face of said photocﬁrable element is a layer of photocurable

material.

3. The method of claim 1 wherein said second
face of said photocurable element is a transparent
protective layer disposed upon a layer of photocurable
material.

4. The method of claim 1 wherein said
photocurable material is disposed upon a support layer.

5. The method of claim 1 wherein said
photocurable material comprises an elastomer compound, an
ethylenically unsaturated compound having at least one v
terminal ethylenic group, and a photoinitiator.
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exposure to actinic radiation an mmt ng, those portions of the
pl ate not |ying beneath the radi mum%mgm*aterl al ,[formthe relief

i mge. 30 w0 99222731 n preferred enfSodtnent ss nregati ve- f or i RET/HI98[23536
ejected froma printer, such as an ink jet printer, onto the conposite
plate. A w de variety of printers can beigsed in accordance with the
present invention. Suitable printers are those that can print (or be
adapted to print) well- 85 defTheedethedesfonlaimi bushereds saidsabpmeentbfis
composi te plat gg §8§Qd' bRCSREBNELRO ;LA PdHﬁéé%_f tﬂpsuéigvsée%ﬁdgg'£§ﬁégﬂve.
(resolution) -- £ cal nmeasur e I nc pr) --
shoul d be as great as pOSSIb|e The annunt of i nk delivered by the printers
of the invention should he sufrhbCi@BholiOoBbEPEMAl RESEIADENE 8% DhiaNY

i nci dent actinic radiation, preferabl bout 90% of such radiation, 5 nore
preferably aboﬁﬁdgéw&oénasevgﬁrﬁﬁFQ ﬁ%eiéﬁ%%fy 99. 9% of such radi ati on.
Preferred printers are those that are able

8. The method of claim 1 wherein said wavelength
region is from about 300 to about 400 nm.

9. The method of claim 1 wherein said ink is
ejected from said print head by actuating control means
electrically coupled with said print head.

10. The method of claim 1 further comprising
transferring registration information to said first face of
said carrier sheet prior to disposition of said photocurable
element upon said first face of said carrier sheet.

11. The method of claim 10 wherein said
registration information is transferred by disposing a
visually perceptible material on said first face of said
carrier sheet.

12. The method of c¢laim 11 wherein material is
disposed using an ink jet printer.

13. The method of claim 10 wherein said
registration information is transferred by scoring said
first face of said carrier sheet.

14. The method of claim 10 wherein said
registration information is transferred by shining light on
said first face of =aid carrier sheet.

15. The method of claim 10 wherein said
photocurable element is disposed upon said first face of

:, e _ This Sheet Has Been R
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to deliver a fully radiation- abjﬂﬂ""“ﬂﬁ ink in a single printing,
al though with some printers (an mmmm nul tipl.e printings ma be
necessary towigbymes a 10 radi at'i ofi- absot ptsi ve anmount. |nk jBET g

are particularly preferred. Ink jet printing is perfornmed by. dJscharglng
ink droplets froma print head to a substgate. The droplets typically are
ej ected through orifices or nozzles in the print head and 15 are directed
to the substraigid cdariemmshemydn hecemdancen wisht sasdd registyasinar types
of printing, there usually is no contact between the printer and the
substrate mﬁtfﬁ?ﬁl 5%1 inting. Virtually any ink jet printer can be used
I n accordance with the present invention, so long as it has 20 both a

print head and some means, f orponidhaldd 8¢ 146 19/ Leiekena bBagej ecti on of
ink therefrom Simlarly, V|rtual y any print head known in the art . can be

enpl oyed, so |m@1atsratt1czrommﬁ@é@ta{°n CRNPIIHES Gy TG CRTEPEPORIARR €O

dropl ets in response) {0 N1 Sidndne JRefteiduraplled edemehitgure 5, a
representative printing apparatus according to the present invention is

shown conprising a print head 30 having a plurality of nozzles 32 and
control neans 34 and 36 17. The method of claim 16 wherein said

registration information comprises a rectilinear image
having a shape corresponding to said outline.

18. The method of claim 16 wherein said
registration information comprises an elliptical image
having a shape corresponding to said outline.

19. The method of claim 10 wherein said
registration information comprises an image corresponding to
a portion of an outline of at least one photocurable
element.

20. The method of claim 19 wherein said
registration information comprises perpendicular lines
having a shape corresponding a portion of said outline.

21. The method of claim 19 wherein said
registration information comprises an arc having a shape
corresponding to a portion of said outline.

22. The method of claim 1 further comprising
exposing said first face of said photocurable element to
actinic radiation for a time and under conditions effective
to cure said photocurable material.

23. The method of claim 1 wherein said ?
photocurable element has a lateral surface extending between
said first and second faces.
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electrically coupled with the prﬂmm"m trol nmeans can be any of .
those known in the art to be cap m”fmgmrol ling placenment of the
print.head reivatdore278he printing Suffsttat® and-actuating (i.e . PCRYWELRTE
ink 38 from) the print head, Control neans anenable to the practice of this
i nvention include conputing devices such usi ¢roprocessors, mcrocontrolliers,
capacitors, switches, 35 circuits, logic gates, or equivalent logic

devi ces. Representative a@ntrGhenmanhoﬂnofudéaampéBswhateinnpaﬁdr1abapaéd
to a print hea p a o- war e packages

i ncl ude the Ad%bQ%héa:H%% sagﬂcggéﬁﬂBrEEES aEluctéa Rep é%entatlve Ink jet
printers include those nanufactured by Spectra | ncor por at ed, Dataproducts
Corporation (Wodi and H blss, Gl mitbbal be EPaeen) wRosadnSsaldanaPeody,
CA), Al phaMerics (Sim Valley, CA), Videqjet (Wo L), particularly
the Epson StyI@?IFEp§bﬁﬁGﬁﬁp§@é§|§ﬁc°¥§rﬁéﬁ8eatcﬁy aP91609€eaHPr6§bén Bp°
855c, and

26. The method of claim 23 further comprising
applying to said lateral surface a material which is
substantially opaque to actinic radiation in at least one
wavelength region effective to cure said photocurable
material and substantially resistant to polymerizatioh upon
exposure to actinic radiation in said wavelength region.

27. The method of claim 26 wherein said material
is selected from the group consisting of tapes, inks, and
powders.

28. The method of claim 1 further comprising
exposing said second face of said photocurable element to
actinic radiation in said wavelength region for a time and
under conditions effective to cure exposed areas of said
photocurable material.

29. The method of claim 28 further comprising
removing uncured photocurable material from said
photocurable element.

30. A composite printing plate comprising at
least one photocurable element disposed on a first surface
of a substantially planar carrier sheet, said photocurable
element including:

a support layer;

photocurable material disposed upon said support
layer; and v

negative-forming ink disposed upon said

-~ . . .. photocurable material, said ink being substantially opaque
h f:td“éCEinie radiation in at least one wavelength region
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HP 750c ink jet printers (Hew e;ml'mﬂm ﬂ Palo Alto, CA) and the. .
Raster | mage Processor (Alan G ] "ﬁﬁlﬂuﬂlll NYL. A partlcularly
preferred privwodsmezzpparatus is the SBOXCORe system which is REHHEI230] v
avail abl e from Pol yfibron Technol ogies, Atlanta, GA .An i.nk according to
present invention is any liquid or solrd2forety that is both substantial l'y
opaque to 15 actinic radiation in at |east one wavel ength region effective
to cure the abeffedetveibedoprdtIrid reterwrmke ateeSkis it i al |y .

resistant to p OO SO SHS Spd Dyt 4 2U 161 radipgnl Qkpdedratto
wavel engt h reg?%% é?% 13‘)?lall opaque ﬁ%ks are those, tﬁgi can absorb at

| east 20 about a85¥8HE §%§1¢ﬁ%?ﬁeﬁ? %&%¢rﬁ%y?%ﬁﬂﬁﬁﬁcﬁFgﬁﬁ%ﬁerably about 90%
of such radiation, nore preferably about 95% and even nore preferably

99. 9% of such radiation. |t WI|| be recpgniz t ha sub ntlaII 0 e
ink need not be substant 341 yIBpaGEPPR: ‘Flpg%o?m?é % “ét al"fh%s a%‘%ZJS
ConcentratiOnScaiﬁiéﬁnShéétliscanpbhydepeslfﬂhnupon a substrate in
sufficient quantity so as to be substantially opaque. Inks are

substantially resistant to polynerization in accordance with the invention
so long as they can be 32. The composite plate of claim 30 further

comprising an adhesive disposed between said photocurable

element and said carrier sheet.

33. The composite plate of claim 30 wherein said
photocurable material comprises a plurality of layers.

34. The composite plate of claim 30 wherein said
photocurable material comprises an elastomer compound, an
ethylenically unsaturated compound having at least one
terminal ethylenic group, and a photoinitiator.

35. The composite plate of claim 30 wherein said
ink comprises 2,2',4,4'-tetrahydroxybenzophenone.

36. The composite plate of claim 30 further
comprising a transparent protective layer disposed upon said
photocurable material between said ink and said photocurable

material.

37. The composite plate of claim 30 further
comprising an adhesive layer disposed between said support
layer and said carrier sheet.

THIS SHEET HAS BEEN
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removed fromthe surface of plates to which they are applied 30 (preferably
pl at e-washi ng techni ques) w thout damaging the relief °
surface, and wodeepgsas they do not react with or otherw se alg@Emudone2sse

usi ng conventi onal

chem cal

and/ or physi cal

properties of the plate to such an extent that

their renoval damages the relief surfacegﬁgPreferred inks 35 in¢lude one or

nore radi ati on-absorptive nol ecul es diss
concentrations of about 3 to about 20 wei ght percent.
preferred inks are.the IL

ed in sol vent,

Particularly

d2 7R1 lee RQI\/! Bl

(Dat apr oduct s Cor

Stanmping I nk (Fult
3050 brand 2, 21, 4,
Germany) in a solv
chl orof orm net hyl
di propyl ene gl ycol

oration) and those fornmed by m xi ng Crown Super

f Myui prrent  bripany; 1Var mi nstef, PA) a
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et hyl
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m xtures thereof. Ot her useful ink ingredients include the 10 Ti nopal SPF
and Joncryl 68 products, which are comercially available from G ba-Geigy’
Cor p. ,- Hawt howo 99@2272and S. C. Johnson.Canpany, M |waukee, W, pEeppssspessely.
The met hods of the invention involve the transfer of a negatlve i.nage to

t he surface of photocurable el ements 15 V\%}i‘gout use of phototools or
phot omasks. This typically is acconplishe y renoving the cover sheet from
nount ed, conmercial |l y-avail abl e phot ocurabl e el enents and then printing the
negative image on the surfaces exposed by renoval of the cover sheets.
Because the photocurable 20 el enents are not initially placed on the
carrier sheet in precise register, it generally is preferred print a

"bl eed" or "border" area around the periphery of each elenment along with
the negative. This border typically begins at the intended outer limt of
the el ement and extends in an 25 outward manner for sone sel ected distance
corresponding to the level of inprecision with which the photocurable

el enents were placed on the carrier sheet. Those skilled in the art wll
recogni ze that use of a sufficiently |large border should prevent the curing
of outwardly |ying
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30 photocurable material other than that intended to be cured in accordance
wi th the negative. After the negative inmage has been transferred, it éand,
hence, at | eﬁab ﬁz@grti on of the conposite plate) is exposed REI/HB23P36
radi ati'on, preferably UV light, in a 35 suitable wavel ength region.  There
are many. devi ces that can be used to performthis so-called "front"
exposure of the photocurable elenments, iZghudi ng FLEX-LI GHTO brand W -
13 - nodul es (Pol yfibron Technologies, I'nc.), as well as those manufactured
by Anderson & Vreeland (Bryan, OH) and Phot oneca (Ponpeii, France). For
certain applications, it may be desirable to conbine the printing and
exposing 5 functions in a single device. It also may be desirable to "back"
expose the photocurabl e el enents by exposing the support |ayers thereof
elements to actinic radiation for a tinme and under conditions effective to
cure a portion of the photocurable material in the region adjacent the
support.

43 40 35 46
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10 Thi s back exposure can be perforned after the nounting step (provided .
that the carrier sheet and the nounting means are suffigiently tran 8lg)arent
to actinic rawioabiemrd, but nore preferably is perforned bef or #CRRIS98/22536
phot ocur abl e el enents have been mount ed4 /XS Fol I owi ng front
exposure of fhe negative inmage to actinic radrgtion, uncured photopol yner
is renoved fromthe nounted photocurable el enenpes ically by washing the
elements with (and/or in) an organic and/or aqu ] | vent in which the

I

[

phot ocurable material is at |4 S Thi s sol vent wash
step typically is acconpani ed|¢r preceded Kals W pi ng, or sone
other mld, non- destructive glgrasi on of {he]|elfs Usef ul washi ng

devi ces include those comercijglly avail abl e |f ripm Pol yfi bron Technol ogi es,
Ander son & Vreel and, and Phot qfeca. 25 Add} ti onal objects,

advant ages, and novel featureg
those skilled in the art upon
t hereof, which are not intendd

38" pol yet hyl ene terepht hal at 4 eet

of this inyentliqp will}] becone apparent to
xam nationfof jtl1¢ fol | pwing exanples
g.4YEXAVMPLE 1 30 A 36" X
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havi ng thi ckness of 3 roma roll and was pI"ﬁE’E i
Al phaMerics ‘brand ink j,ﬂ}l, [l ' nsi onal outlines dﬁmcﬁﬂa
elements to be nmounte sheet wer e geéner at &d

conput er-stored 35 el ectronic |mage usi ng Phpg ashop brand software. The

- 14 - outlines were drawn _on the carrier sheet in approximate register
usi ng the pl ot t SFEAR AT SHPFHEPORSF i nks. FLEXCOR'4 155 phot ocur abl e

el enents of the respective dinensions were cut and back exposed for 16 5
seconds on a FLEX-LI GHTO br and rmdel 5280 exposure unit (Polyfibron
Technol ogies, Inc.). Thesé-el efdR€8lt hen were nounted on the carrier sheet
on the respective dinensional outI | nes I\/buntl ng of the elenents on the
carrier sheet was acco I|shed I d '

Coversheets were rermvreTg rom £ e rmun LEe)ICgLr?ZLht §Q ggf%iﬁ/esatladggetcégdl ate
was placed in théapé opff Ef-raldAPélDGpe‘drﬁbb%lt&]\ﬁ@ﬂnﬁagé Wa%a)é@htOﬁ: d)hqt@cplmbﬂer

fromthe a COMPUELEt arial .

3. The method of claim 38 wherein said second
face of said photocurable element is a transparent
protective layer disposed upon a layer of photocurable

material.

4, The method of claim 38 wherein said
photocurable material is disposed upon a support layer.

5. The method of claim 38 wherein said
photocurable material comprises an elastomer compound, an
ethylenically unsaturated compound having at least one
terminal ethylenic group, and a photoinitiator.

6. The method of claim 38 wherein said element
is disposed upon said carrier sheet through use of an

adhesive.

7. The method of claim 38 wherein said actinic
radiation is ultraviolet light.

8. The method of claim 38 wherein said
wavelength region is from about 300 to about 400 nm.

s 9. The method of claim 38 wherein said ink is
ejected from said print head by actuating control means

electrically coupled with said print head.

10. Cancel.
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and was printed onto the ate at 600 DPl usi ng U-53M bran

t hi ckness of the ink |ai ﬂmm]"lmgmuﬂ tely 1 15 mil) i 1999
orifice head was suff|C| 87% of the WV |ght used during
subsequent curing. The softwar & al'l owed pr1rﬂ7 ng of the negative inage only
In those areas which had the nounted el enents. Very accurate registration
was acconplished by the conputer driving the 20 ink-jet plotter. The
carrier bearing the nounted, |Thgetettmwt afucablin 28 esetesin ls@idwas UV fl ood
exposed in the FL b OS¢

conposite plate t nétv\]faggggr oéggggﬁéﬁl&y %Ilélgjﬁhsgg%%%z?l %itss%%t?lxp of

.SOLVI TTM br and zsxsxeaﬂlwemereﬁepyblerweréeﬁn@pogﬁés fw&t Y amsi Pé 5P‘El§hl ng
-uncured polyner ffeomdhenleate in a FLEX-LI GHTO brand Processor 5280,

Serial No. 017 in-line processor for six mnutes. The doubl e-si ded adhesi ve
tape resisted the solvent during the processing. The carrier was dried and
30 post-exposed—i-n a FLEX2L| Gdafcérand Dryer 5280, Serial No. 017 dryer
‘and finishing unit. Carriers bearing negatively imaged el enments then are

mounted on a 36" circunference drum the el enents already.
' . 13. The method of claim 38 wherein said

registration information is transferred by scoring said
first face of said carrier sheet.

14. The method of claim 38 wherein said
registration information is transferred by shining light on
gsaid first face of said carrier sheet.

15. The method of c¢laim 38 wherein said
photocurable element is disposed upon said first face of
said carrier sheet in accordance with said registration

information.

16. The method of claim 38 wherein said
registration information comprises an image corresponding to

an outline of at least one photocurable element.

17. The method of claim 16 wherein said
registration information comprises a rectilinear image
having a shape corresponding to said outline.

18. The method of claim 16 wherein said
registration information comprises an elliptical image
having a shape corresponding to said outline.

19. The method of claim 38 wherein said
registration information comprises an image corresponding to
a portion of an outline of at least one photocurable
element.

THIS SHEET HAS BEEN
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being in register. Conventional printing ink is applied SW 2253 5

e R TG <12, . PEMIS 07 005853

*Ieo in the
att will appreciate that nénefrols ¢hahges anggnuodi fications may be nade to
the preferred enbodi nents of the invention and t hat such changes and
nodi fi cati ons may be nade w thout departing fromthe S spirit of the

invention. It is thereforezbntenﬁng&m@a bhecﬁ@ﬁ@nﬂﬁdm@&@hﬁssggaer all such
equi val ent varlatlons as thin.the true, S%I‘It an

et ot var! A3 aR e on iattdaliad 1o8° cbhbiPi S8 drlQ2H9RE Plndde

wherein said sec@mwlng a shape corresponding a portion of said outline.

21. The method of claim 19 wherein said
“registration information comprises an arc having a shape
corresponding to a portion of said outline.

22. The method of claim 38 further comprising
exposing said first face of said photocurable element to
actinic radiation for a time and under conditions effective

to cure said photocurable material.

23. The method of claim 38 wherein said
photocurable element has a lateral surface extending between

said first and second faces.

24. The method of claim 23 wherein said lateral
surface meets said second face at a 90° angle.

25. The method of claim 23 wherein said lateral
surface meets said second face at an angle greater than 90°.

26, The method of claim 23 further comprising
applying to said lateral surface a material which is
substantially opague to actinic radiation in at least one
wavelength region effective to cure said photocurable
material and substantially resistant to polymerization upon
exposure to actinic radiation in said wavelength region.

' 27. The method of claim 26 wherein said material
is selected from the group consisting of tapes, inks, and

powders.

28. The method of claim 38 further comprising
exposing said second face of said photocurable element to

actinic radiation in said wavelength region for a time and

This Shat Has Beon Replaced o THIS SHEET HAS BEEN
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face of said photOCUFabLe;elenenLhiswa'Jayer of photocura

element is a transpar
phot ocurabl e nateri al

The met-hod of claim3 rein said second face of said p #“ L
ar,mm ’ﬂulﬂuwﬂw yer di sposed upon a | '

of «<li@ m 38 wherein said

phot ocurable material is dlsposed upon a support layer. 5.

ayer

The net hod of

cl ai m 38 wherein said photocurable material conprises an el astoner
conmpound, an et hyldeni candjtinsat ef feetd vsoreognde hexporehareags efofaid

term nal ethyleghﬁnﬂkﬁﬁﬁ. 1@8NRlafepiofoinitiator. 6. The nethod of claim 38
I'S

wherein said el

| sposed upon said carrier sheet through use of an

adhesi ve. 7. The met hod of claim 38 wherein said actinic radiation is
‘ultraviolet light. 8. The. neThédm@ﬁhddzﬁﬂnd3aimhesefmrﬁhdnjqmmpeﬁemggh
region is from about .300 to 294 of; £1ai m 38
wher ei n sai d |nkr?%‘@15%P@€u??§n%sal ﬁgggggﬁfgétuatlng control means

photocurable element.

30. A composite printing plate comprising at

least one photocurable element disposed on a first surface

of a carrier sheet that bears registration information, said

photocurable element including:
a support layer;

photocurable material disposed upon said support

layer; and

negative-forming ink disposed upon said

photocurable material, said ink being substantially opagque

to actinic radiation in at least one wavelength region

effective to cure said photocurable material and

substantially resistant to polymerization upon exposure to

actinic radiation in said wavelength region.

31. The composite plate of claim 30 wherein said

carrier sheet is a polyester film.

32. The composite plate of claim 30 further

comprising an adhesive disposed between said photocurable

element and said carrier sheet.

33. The composite plate of claim 30 wherein said

photocurable material comprises a plurality of layers.

34. The composite plate of claim 30 wherein said

photocurable material comprises an elastomer compound, an

ethylenically unsaturated compound having at least one

terminal ethylenic group, and a photoinitiator.

This Sheet Has Been Replac
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el ectricall y coupled wit hmsai d print head. 10. Cancel. r%Z ?1‘3 5

claim 38.wherein said registration Hmn”m:l ' ansf er (et NS M'ﬁdggg
a visually perceptible material on lmlﬂﬂm{)f said carrier sheet.

122 Cancel. 13. The method of clai m38 Whéreln Sai*d registration

information is transferred by scoring said fjrst face of said carrier

sheet. 14. The method of claim 38 wherein safd registration information is

transferred by shining light on said first face of said carrier sheet. 15.

The met hod of clai m 38 whefei ngal gowgégéjg%lrglgg gkemeMmifH FhRpesedsHRan

said first face of said carrier sheet in ac ance wth said registration
i nfor mation. 16. 1TReCORATGESOR &l aft nt 3etSiHAWIdFoxyPgnzophenone.

36. The composite plate of claim 30 further
~romprising a transparent protective layer disposed upon said
photocurable material between said ink and said photocurable
material.

37. The composite plate of claim 30 further
comprising an adhesive layer disposed between said support

layer and said carrier sheet,

38. A method for preparing a composite printing
plate, comprising the steps cf:

transferring registration information to a first
face of a carrier sheet having first and second opposing
major faces of defined surface area;

disposing a first face of at least one
photocurable element having first and second opposing major
faces of defined surface area upon said carrier sheet
possessing said registration information; and

ejecting a negative-forming ink from an ink jet
print head onto said second face of said photocurable
element, said ink being substantially opaque to actinic
radiation in at least one wavelength region effective to
cure photocurable material within said element and
substantially resistant to polymerization upon exposure to

actinic radiation in said wavelength region.

3%, The method of claim 38 wherein said carrier

sheet is substantially planar.

40. The method of claim 38 wherein said

photocurable element is substantially planar.
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regi stration information conprises an irmage correspondi ngm9£8%92153 S
at | east .one phot ocurabl e el enent” " 17" The nmet hod of cl ai mlm A gm'mggg
registration informati ectilinear’i'nage havi q% e
cofresponding to said Immmligl"ﬂﬁm mm met h?é'i/ff claim 16 wherein said
registration informati on conprises an el li | mage havi ng a shape
corresponding to said outllne 19. The nethod of claim 38 wherein said

registration information cgnprises.an,i e _correspondi to.,a par.tioQ
an outline of at |east oneﬂp ﬁo@ﬁ?gﬁ?efr‘g‘lgenr%ﬁta.rlﬁEPfAéﬁ’ﬁ\fﬁ%—i ntlp‘?
The net hod of clpliatd9 odmerrdisingatter egersd refi:i on i nformatlon corrprl ses

per pendi cul ar |ines havin e corres ondj ng.a hg%ﬁ#opl sal aqut | | ne.

21. The nmethod of claim 1%%&9 A Sard” eg]? sthreat i on or Tt on cor%:oflses

an arc having a spapeing major faces of deflned surface area;
o disposing a first face of at least one

photocurable element having first and second opposing major
faces of defined surface area upon said carrier sheet,
wherein said photocurable element has a lateral surface
extending between said first and second faces;

applying to said lateral surface a material which
is substantially opaque to actinic radiation in at least one
wavelength region effective to cure said photocurable
material and substantially resistant to polymerization upon
exposure to actinic radiation in said wavelength region; and

ejecting a negative~-forming ink from an ink jet
print head onto said second face of said photocurable
element, said ink being substantially opaque to actinic
radiation in at least one wavelength region effective to
cure photocurable material within said element and
substantially resistant to polymerization upon exposure to

actinic radiation in said wavelength region.

42. The method of claim 41 wherein said carrier

sheet is substantially planar.

43. The method of claim 41 wherein said

photocurable element is substantially planar.

44, The method of claim 41 wherein said material

-

is selected from the group consisting of tapes, inks, and

powders.
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cswfﬁgpondlng to a portion of said outllne 22. The nethod of claim 38
further conprising exposing said first face of said photocur abiFeAERERENt 6
actinic radiation for a tinme and under conditions effective to cure said
photocurabl e material. 23.. The method of ~clim 38 wherein said hotocurable

el enent has awkgierglcﬁy:ﬁggexgxtendlng—beLueen_saLd_LLLsL ane?€@eondt s -
faces. 24. The nethod of claim 23 mhere|H Eﬁld at er al surfaceﬁmﬁeﬂxfgald

second face at a 90[err] angle. 25. The jl ! ﬂﬂ“ 3 wherein sai d
lateral surface neets said sggondh face a r than 90. 26. The

met hod of claim 23 further conpr|5|ng applylng "to sald ateral surface a
material which is substantially opaque to actinic radiation in at |east one

wavel ength regi on effecgive tﬁecxué@lé@cdf nﬂtalq&laraamh%ﬁahershah 88dond
substantial l'y_resistant t|o on exposure to _actinic

neriz
radi ation in 5$aF8 R&vERd gPﬁ éﬁ?ﬁﬁp orl trétthGd 16ived afnPhetRRErabPhe
said materi al magsegehcted fromthe group consisting of tapes, inks, and
powder s.

3. The method of claim 38 wherein said second
face of said photocurable element is a transparent
protective layer disposed upon a layer of photocurable
material.

f“@;’ i

\
o

4. The method of claim 38 wherein said
photocurable material is disposed upon a support layer.

5. The method of claim 38 wherein said
photocurable material comprises an elastomer compound, an
ethylenically unsaturated compound having at least omne
terminal ethylenic group, and a photoinitiator.

6. The method of claim 38 wherein said element
is disposed upon said carrier sheet through use of ah
adhesive.

R ‘\z;

Iy «m
e
e 7. The method of claim 38 wherein said actinic

radiation is ultraviolet light.
8. The method of claim 38 wherein said
wavelength region is from about 300 to about 400 nm.

9. The method of claim 38 wherein said ink is
ejected from said print head by actuating control means

electrically coupled with said print head.

10. Cancel..
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28. The nethod of claim 38 further conpr|5|ng exposing said Sr,txﬂﬁﬁﬂﬁe\ﬁﬁiﬁ

sai d photocurable ele adi ation in said wavel € gth régloﬁ
for under condltlommlmuu&mummmure exposed areas of said
phot ocurabl e material . *29¢ The metthod of- clai-m 28 further conprising
renmovi ng uncured photocurable material from said photocurable el ement. 30.
A conposite printing plate conprising at |east one photocurabl e el enent
di sposed on a first sur¥ace Bfe aetdod ef shedém BRawhbreais sajdstration
| nfor mat i on, sl phat Aorabl SnelaEnt o Relidiagion ﬁgpa%%oéfﬂgf

e

hot ocur abl e nat erj al dlsposed upon sai d_suppor

Eegative-forﬁY%ﬁP? %ﬁﬁﬂﬂﬁfhﬁﬁn?@%%ﬁ&aéhSpoééﬁébﬁérﬁﬁté@¢9|Ofs%$§i|nk
bei ng subst andadtiar aftespte. to actinic radiation in at |east one wavel ength
region

12. Cancel.

13. The method of claim 38 wherein said
registration information is transferred by scoring said
first face of said carrier sheet.

. :-2’“\ + > . -

k7 14. The method of claim 38 wherein said
registration information is transferred by shining light on
said first face of said carrier sheet.

15. The method of claim 38 wherein said
photocurable element is disposed upon said first face of
said carrier sheet in accordance with said registration
information.

16. The method of claim 38 wherein said
registration information comprises an image corresponding to
an outline of at least one photocurable element.

17. The method of claim 16 wherein said
registration information comprises a rectilinear image
having a shape corresponding to said outline. |

18. The method of claim 16 wherein said
registration information comprises an elliptical image
having a shape corresponding to said outline.

19. The method of claim 38 wherein said
registration information comprises an image corresponding to
a portion of an outline of at least one photocurable
element.
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affective to cure—sai hotocurabte—-mat eri al and substanti a apkct o
dp PAOIR Shte

pol yneri zati on upo inic radiation in said wavel
region. 31. The cowm HEE I@ claim 30 wherein said carrier sheet is a
pol yester film 32 | at e~ot8craim 30 further conprising an

adhesi ve di sposed between said photocurable el ement and said carrier sheet.

33; The conposite plate of cJaim30 ein sai d photocurable nateri al
conprises a plurality 6P-1ay ?sme%QQgﬁ%é bt ehsreie §Ai8 ai m 30

wher ei n saldrﬁ@@bﬁeatabhelﬁﬁbemaaioﬁCﬁampﬁi§ésﬂpéﬁpﬁﬁdw@wlaﬁoEﬁﬁéad an
ethylenicall unsat #ed cQop ound V|n%i Ieast t, gl et hyl eni c

group, and a N&Pgl 3P8rco reSp g sﬁ?& *Gf-cl ai m 30
wherein said. |nk conprlses 2,21,4,41- tetrahydroxybenzophenone. 36. The

conposite plate of ClaEQEBOTﬁgrﬁgéﬁod of claim 19 wherein said
registration information comprises an arc having a shape
corresponding to a portion of said outline.

22. The method of claim 38 further comprising
exposing said first face of said photocurable element to
actinic radiation for a time and under conditions effective

w3 to cure said photocurable material.

23. The method of claim 38 wherein said
photocurable element has a lateral surface extending between

said first and second faces.

24. The method of claim 23 wherein said lateral
surface meets said second face at a 90° angle.

25. The method of claim 23 wherein said lateral
surface meets said second face at an angle greater than 90°.

26. The method of claim 23 further comprising

B,

applying to said lateral surface a material which is
substantially opaque to actinic radiation in at least one
wavelength region effective to cure said photocurable
material and substantially resistant to polyméiization upon
exposure to actinic radiation in said wavelength region.

27. The method of claim 26 wherein said material
is selected from the group consisting of tapes, inks, and

£

powders.

28. The method of claim 38 further comprising
exposing said second face of said photocurable element to

actinic radiation in said wavelength region for Q,Lime—aaé——-"“"w
REPLACEMENT SHEET
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conprising a transparent protective T ef di sposed upon sai rabl e
torial b B 4 SHEALACEREY

mat eri al between said '] a8 tocurable material . ﬁﬁ%ﬁfle
pl ate of claim 30 furmm@nﬁmﬂm"‘ﬂi&n adhesi ve | ayer di sposed between
sai d support |ayer and=*satd camrier eet.188. A nmethod for preparing a
conposite printing plate, conprising the steps of: transferring _
registration information to a first face of a carrier sheet having first
and second opsisthFaneidyidrer ef fefctdeki ted conef agpoaedaarehspobiswid first .

face of at |eagl QNG pdrablg el ement having first and second opposing
maj or faces of defined surface area upon said carrier sheet possessing said

registration information; and ejecting a negative-formng ink froman ink
jet print head onto saizh secord deatedobrsaildiRNoBosUrahbe EbRIENingai d ink

bei ng substanti al |y opaque t ctinic diation,i t | east _one wavel ength
regi on effect??ﬂ??%%%nﬁé} é@ﬁFﬁﬁW&athemﬁﬁﬁr&F h?ﬁ°§a?ﬂlﬁlenent and
substanti al | yphatsscsiralilea elEmeneri zati on upon exposure to

30. A composite printing plate comprising at
least one photocurable element disposed on a first surface
of a carrier sheet that bears registration information, said
photocurable element including:

i a support layer; ]

photocurable material diéposed upon said support
layer; and '

negative-forming ink disposed upon said
photocurable material, said ink being substantially opaque
to actinic radiation in at least one wavelength region
effective to cure said photocurable material and
substantially resistant to polymerization upon exposure to
actinic radiation in said wavelength region.

31. The composite plate of claim 30 wherein said
carrier sheet is a polyester film. '

32. The composite plate of claim 30 further
comprising an adhesive disposed between said photocurable
element and said carrier sheet.

33. The composite plate of claim 30 wherein said
photocurable material comprises a plurality of layers.

34. The composite plate of claim 30 wherein said
photocurable material comprises an elastomer compound, an
ethylenically unsaturated compound having at least one
terminal ethylenic group, and a photoinitiator.
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actinic radiation in said wavel ength region. 39. The net hod REPLAGENMIENBEHEET,
wherein said carrier sheet is substantially planar. 40. The nethod of claim
38 wherein said photocurable elenent is substantially planar.” -21=—41—A
met hod for preparing a conposite printing plate, conprisin 'm —
providing a carrier sheet having first and,second opposi ngﬁ ﬁ"mam;'!g H"
defined surface area; disposing a first face of at |east ont photocur

el enment having first and second opposi ng maj or faces of defined surface
area upon said carrier sbeetThahesgidhsal GiRQ QaUIAklig SbepRathaS 31 q

| ateral surface extending between said first and second faces; applying to
said lateral sB¥fGeBPEIREFe?i Al - Wit St ahmsoRaenaophepasse to actinic
radiation in at |east one wavel ength region effective to cure said

phot ocur abl e 36. The composite plate of claim 30 further
comprising a transparent protective layer disposed upon said
photocurable material between said ink and said photocurable

material.

37. The composite plate of claim 30 further
comprising an adhesive layer disposed between said support

i

layer and said carrier sheet.

38. A method for preparing a compositg printing
plate, comprising the steps of:

transferring registration information to a first
face of a carrier sheet having first and second opposing
major faces of defined surface area;

disposing a first face of at least one
photocurable element having first and second opposing major
faces of defined surface area upon said carrier sheet
possessing said registration information; and

ejecting a negative-forming ink from an ink jet

.
sy

print head onto said second face of said photocurable
element, said ink being substantially opaque to actinic
radiation in at least one wavelength region effective to
cure photocurable material within said elemen£ and
substantially'resistant to polymerization upon exposure to

actinic radiation in said wavelength region.

39. The method of claim 38 wherein said carrier

sheet is substantially planar.

40. The method of claim 38 wherein said

photocurable element is substantially planar.

REPLACEMENT SHEET
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pat’erial and subs i nEsh RNt to polynerization upon RepABEN;
actinic radiati Odmﬂilﬂﬁnﬁwﬁjngmt h region; and ejecting a. CeMENT SHEET
negati ve-formng i c jet print head onto said second face of
sai d photocurable el enment, said ink beih,hg substantially opaque to actinic
radiation in at |east one wavel ength région effective to cure photocurable
material within said elenent and substantially resistant to polynerization
upon exposure to actinidl.radi ateithod fosapdepayehgngt dommgs e ph2inthiey

met hod of clainnﬁg Q@ereLn.sai%hparrier sheet is substantially planar. 43.
The net hod of® et & m ATRIEFS FP€aPEeBRoPbéurabl e el ement is substantially
pl anar. 44. The net hod pfowilding 41 calretieirnsased havefigafitst sel@d@shdd om

the group consl sting, of, fPSucds 2NRANYSLEs FEELACENENT SHEET

disposing a first face of at least one
photocurable element having first and second opposing major
faces of defined surface area upon said carrier sheet,
wherein said photocurable element has a lateral surface
extending between said first and second faces;

applying to said lateral surface a material which

ER

-1

is substantially opaque to actinic radiation in at least one
wavelength region effective to cufe said photocurable
material and substantially resistant to polymerization upon
exposure ﬁo actinic radiation in said wavelength region; and
ejecting d negative-forming ink from an ink jet
print head onto said second face of said photocurable
element, said ink being substantially opaque to actinic
radiation in at least one wavelength region effective to
cure.photocurable material within said element and
substantially resistant to polymerization upon exposure to

actinic radiation in said wavelength region.

i%-_ 42. The method of claim 41 wherein said carrier
sheet is substantially planar.

43. The method of claim 41 wherein said
photocurable element is substantially planar.

44. The method of claim 41 wherein said material
is selected from the group consisting of tapes, inks, and

powders.
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