
0 115 899 Description The present invention relates to positive-acting
printing proofs and, in particular, to laminable positive proofs for
providing color separations of original, multi-colored renditions of
graphic art. 5 Description of the prior art In the photomechanical process
of reproducing the tone values and color shades represented by a piece of
original graphic art, it is necessary to prepare a series of color
separations by photographic means so that the particular colors to be
printed are first recorded on a set of separation negatives or positives by
10  means of appropriate filtering and masking techniques. By following
known procedures, four photographic black and white separation negatives or
positives are made representing the three process colors, magenta, cyan and
yellow, as well as the fourth representing the black contribution. These
separations are then used to make four printing plates. These plates are
then mounted on an offset printing press to recreate a rendition of the
original piece of art. 15    In some instances, the printing press is not
faithful in its reproduction of the copy carried by the printing plates
because of inherent limitations in the printing process. In other
instances, the buyer of the printed copy may desired changes in tonal
values so that the printed matter as represented by the output of the press
is more satisfying to his customers. For these reasons and others, a method
of previewing the results before actually printing the subject matter has
been devised whereby the changes and adjustments 20 may be made to the
separation transparencies prior to the manufacture of the printing plates.
One method of previewing the color separation of an original colored piece
of art work is disclosed in U.S. Patent No. 3,136,637. This patent
discloses the use of a multiple layered negative-acting proofing system. In
this system each of the colored sheets which have been exposed with the
appropriate separation negative are developed and then superimposed one on
top.of the other in exact register. These transparent 25 sheets containing
the colored images in exact detail can then be examined individually or in
total to discover any deficiencies as the individual or combined sheets are
compared to the original piece of graphic art prior to the manufacture of
the printing plates. In U.S. Patent No. 3,671,236, the same objective is
attained by superimposing on a single substrate the several colored layers
so that the composite structure more closely resembles the final printed
specimen. 30 This is a negative-acting system, wherein  a lithographic
negative transfers the information photomechanically to the colored
proofing sheets. Still ariother proofing system is disclosed in U.S. Patent
No. 2,993,788, wherein a lithographic negative is used to expose a
positive-acting diazo oxide sensitized substrate. By first exposing and
developing the sensitized substrate and then applying a dye of
predetermined color (using the non-exposed portions of the 35 diazo oxide
as a photomask), a single sheet, negative-acting proofing composition is
obtained. In the performance of the prior art methods of generating color
proofs from either positive or negative separations, a common problem is
generally cited. The background or non-imaged portions of the proof are
difficult to preserve from unwanted staining or discoloration (i.e.,
toning), which degrades the overall value of the composite proof.
- 40     U.S. Patent No. 4,260,673 overcomes the problem of unwanted
staining by placing a barrier layer between the color containing layer and
other layers which are part of the final proof image. The barrier is
particularly effective when placed between the colorant containing layer
and the thermal adhesive layer . The addition of another layer increases
the cost of manufacturing the sheet and introduces additional variables
(such as additional chemicals and transmissivity) into the performance of
the sheet. DE-A-1,912,864 discloses a positive-acting  laminable color
proofing 'sheet comprising a photosensitive first layer of a base-soluble
organic polymeric resin binder having a positive-acting diazo moiety and a
colorant. Summary of the invention 50     The invention provides a colour
proofing sheet characterised by a thermal adhesive second layer composed of
thermally softenable polymeric' material, by said diazo oxide moiety being
present in a proportion of at least 15% by weight relative to the binder,
by said first layer having an at least substantially polar solvent system
in which less than 20% by volume of all solvents are non-polar solvents,
and by'said second layer having an at least substantially non-polar solvent
system in which less than 20% by volume of 55 all solvents are polar
solvents. The polymer and solvent systems of these two respective layers
are thereby selected so that the colorant or active components of the
photosensitive layer are not highly soluble in the polymer and solvent
material of the thermal adhesive layer and therefore will not migrate into
the thermal adhesive layer. 60 Description of the invention In preferred
embodiments, additional layers such as a strippable carrier layer with or
without a release 



coating on one face thereof which is in coritact with the photosensitive
layer may be provided. A strippable cover layer may also be advantageously
used overthe thermal adhesive layer. A release layer may also be- bonded to
the photosensitive color layer which remains adhered to the. colour when
the sheet is stripped 65 from a base film or carrier layer.    0115 899
urea, and carboxyl, or at least two moderately strong polar groups (as
strong or stronger than ethers) such as esters,'ketones, hydroxyls, amines,
thioethers and ethers are preferred. Even where the diazo oxide is bound
into the polymer chain of an ingredient of the color layer, incompatible
solvents are used to prevent interpenetration of other layers by the diazo
oxide. 5     Each of the four colors may be added into separate layers of
this general construction. These and other aspects of the present invention
will be shown in the following examples. Example 1 The example described
below outlines the procedure for production and imaging of a magenta image.
10 A qualitatively similar procedure may be followed for each of the other
three colors. Onto a 2-mil polyethylene terephthalate carrier film was
coated a release layer having a dry coating weight of 70-80 mg/ft2 (753 to
861 mg/[err]). The following solution was extrusion-bar coated as the
release layer on the carrier film, then oven dried at [err]. 15
Deionized water                             72.9 Ibs (33.1 kg)
Gelvatol[err] 20/30 polyvinyl alcohol          2758 g Gelvatol[err] 20/90
polyvinyl- alcohol          919 g   - Triton X-100 surfactant
40 g 20 Once this layer was dried, it was overcoated with the
photosensitive color solution. This color solution was prepared in two
stages: first, a millbase was made consisting of the following materials:
Modified Resinox [a reaction product of Resinox RS 7280 (Monsanto) and 25
8% by weight of DDI-1410 diisocyanate (Henkel)] as a 29.2% solids solution
in MEK (methyl ethyl ketone)                     1360 g Butvar 8-76
dispersant (Monsanto) polyvinyl butyral resin                   43 g 30
Watchung Red Pigment 698-D                 170 g Cabot Regal Black Pigment
300R              2 g After complete milling, more modified Resinox was
added in the amount of        1360 g 35    Using this millbase, the actual
coating solution was made up within 24 hours of coating: Millbase (adjusted
to 31.15% solids)        1335 g Benzophenone bis diazo oxide
84 g 1330 g Additional MEK This solution was double-roll coated onto a
silicone treated release layer to a green-filter color density of 1.25,
giving a dry thickness of approximately 100 mg/ft2 after oven-drying at
[err]. Finally, the adhesive solution wa extrusion-bar coated directly on
top of the color layer, and dried at [err] to a final thickness of about
500 mg/ft2 (5382 mg/[err]). This solution was made 45  up of 85 g of
Pliolite S-5-A styrene-butadiene  copolymer (Goodyear) and 920 g of
toluene. A sample of this positive-acting color proofing sheet was
heat-pressure laminated at [err] roll setting to a white paper base (made
by Schoeller Technical Paper Sales, Inc.). The green-filter densitometer
reading for this coating indicated a magenta density of about 1.45. This
laminate was exposed through a positive photomask to a high-density UV
light source for 6-7 seconds (30 units), and then given the 50 standard
aqueous, alkaline development at pH 13. This afforded an image with
excellent resolution and virtually no (densitometer readings less than
0.01) background color. 'Example 2 A solution was prepared in two stages.
First, a cyan millbase was made consisting of the following 55  material:
Modified Resinox (as in Example 1)          24 Ibs (10.9 kg) Butvar B-76
(polyvinyl butyral)     430 g Monastral Blue BT-297-D pigment   1160 g 



60                   Monastral Blue BT-284-D pigment         550 g After
complete milling, more modified Resinox was added
24 bs (10.9 kg) After this solution had been diluted to 31% solids by
addition of methyl ethyl ketone, a coating solution 66 was made up by
mixing the following:    0 115 899 Millbase, 31% solids
10 g Diazo-Resinox, a reaction product of Resinox (42 g) and
naphthoquinone- 2-diazido-5-sulfonyl chloride (36 g)      0.95 g 5
Methyl ethyl ketone                         13.5 g This coating solution
was applied in the same manner on the release layer of Example 1. After
coating this solution within 24 hours of preparation and oven-drying at
[err], the adhesive layer was prepared and applied as in Example 1. After
heat-pressure lamination to white paper base, a yellow-filter 10
densitometer reading indicated a cyan reflectance density of 1.48. After a
short exposure to UV light through a positive photomask and aqueous
alkaline (pH 13) development, an image with good resolution and no
background color was obtained. Example 3 15    Example 2 was repeated up to
the second stage of color-coat solution preparation. The final color
coating solution was prepared by mixing the following: Cyan Millbase (Ex.
2), 31% solids           10 g Bis-diazo oxide amide, a reaction product 20
1 mol of 1,3-bis-aminomethylcyclo- hexane and two moles of naphthoquinone-
2-diazido-5-sulfonyl chloride             0.60 g Additional methyl ethyl
ketone              11 g 25    This solution was coated onto the release
layer described in Example 1 and oven-dried at [err]. On top of this was
coated the adhesive layer described.in the earlier examples. After
heat-pressure lamination to white paper base, a yellow-fitler densitometer
reading of 1.3 obtained. The laminate was exposed to UV light through a
positive photomask for 3 seconds and subjected to aqueous alkaline
development, affording an excelelnt cyan image with no background
coloration. 30 Example 4. On. top of the release and color layers described
in Example 1 was coated the following adhesive solution: 35
Pliolite S-5-A                             10   g Methyl ethyl ketone
5 g Toluene                                     95 g This coating was
oven-dried at [err] for 2 minutes, then heat-pressure laminated to white
paper 40  base. After exposure and processing as in. Example 1, a good
magenta image with little or no (densitometer reading less than 0.02)
background coloration was obtained. 45 1. A positive-acting laminable color
proofing sheet comprising a photosensitive first layer of a base-soluble
organic polymeric resin binder having a positive-acting diazo oxide moiety
and a colorant, said- color proofing sheet being characterised by a thermal
adhesive second layer composed of thermally softenable polymeric material,
by said diazo oxide moiety being present in a proportion of at least 15% by
50  weight relative to the binder, by said first layer having an at least
substantially polar solvent system in which less than 20% by volume of all
solvents are non-polar solvents, and by said second layer having an at
least substantially non-polar solvent system in which less than 20% by
volume of all solvents are polar solvents. 2. A sheet as claimed in. claim
1 wherein the solvent system of said photosensitive first layer has less
than 10% by volume of a non-polar solvent and said diazo oxide is selected
from the group consisting of a monofunctional diazo oxide having a
molecular weight equal to or greater than 400 and a polyfunctional diazo
oxide 'having a molecular weight equal or greater than 350. 3 A sheet as
claimed in claim 1 or claim 2 wherein the solvent system of-said thermal
adhesive second layer has less than 10% by volume of a polar solvent. 



60   4. A sheet as claimed in claim 3 wherein the solvent system of said
thermal adhesive second layer has less than 5% by volume of polar solvent.
5. A sheet as claimed iny preceding claim wherein the solvent system of
said photosensitive first layer has less than 5% by. volume of nonplar
solvent. 6. A sheet as claimed in any preceding claim wherein a strippable
carrier layer is in contact with said 65 photosensitive first layer. 5    0
115 899 Millbase, 31% solids                       10 g Diazo-Resinox, a
reaction product of Resinox (42 g) and naphthoquinone- 2-diazido-5-sulfonyl
chloride (36 g)     0.95 g 5                   Methyl ethyl ketone
13.5 g This coating solution was applied in the same manner on the release
layer of Example 1. After coating this solution within 24 hours of
preparation and oven-drying at [err], the adhesive layer was prepared and
applied as in Example 1. After heat-pressure lamination to white paper
base, a yellow-filter 10 densitometer reading indicated a cyan reflectance
density of 1.48. After a short exposure to UV light through a positive
photomask and aqueous alkaline (pH 13) development, an image with good
resolution and no background color was obtained. Example 3 15    Example 2
was repeated up to the second stage of color-coat solution preparation. The
final color coating solution was prepared by mixing the following: Cyan
Millbase (Ex. 2), 31% solids          10 g Bis-diazo oxide amide, a
reaction product 20                    1 mol of 1,3-bis-aminomethylcyclo-
hexane and two moles of naphthoquinone- 2-diazido-5-sulfonyl chloride
0.60 g Additional methyl ethyl ketone             11 g 25     This solution
was coated onto the release layer described in Example 1 and oven-dried at
[err]. On top of this was coated the adhesive layer described in the
earlier examples. After heat-pressure lamination to white paper base, a
yellow-fitler densitometer reading of 1.3 obtained. The laminate was
exposed to UV light through a positive photomask for 3 seconds and
subjected to aqueous alkaline development, affording an excelelnt cyan
image with no background coloration. 30 Example 4 On top of the release and
color layers described in Example 1 was coated the following adhesive
solution: 35                  Pliolite S-5-A
10 g Methyl ethyl ketone                        5 g Toluene
95 g This coating was oven-dried at [err] for 2 minutes, then heat-pressure
laminated to white paper 40 base. After exposure and processing as in
Example 1, a good magenta image with little or no (densitometer reading
less than 0.02) background coloration was obtained. Claims 45 1. A
positive-acting laminable color proofing sheet comprising a photosensitive
first layer of a base-soluble organic polymeric resin binder having a
positive-acting diazo oxide moiety and a colorant, said color proofing
sheet being characterised by a thermal adhesive second layer composed of
thermally softenable polymeric material, by said diazo oxide moiety being
present in a proportion of at least 15% by 50 weight relative to the
binder, by said first layer having an at least substantially polar solvent
system in which less than 20% by volume of all solvents are non-polar
solvents, and by said second layer having an at least substantially
non-polar solvent system in which less than 20% by volume of all solvents
are polar solvents. 2. A sheet as claimed in claim 1 wherein the solvent
system of said photosensitive first layer has less 55 than 10% by volume of
a non-polar solvent and said diazo oxide is selected from the group
consisting of a monofunctional diazo oxide having a molecular weight equal
to or greater than 400 and a polyfunctional 



diazo oxide having a molecular weight equal or greater than 350. 3. A sheet
as claimed in claim 1 or claim 2 wherein the solvent system of said tnermal
adhesive second layer has less than 10% by volume of a polar solvent. 60 4.
A sheet as claimed in claim 3 wherein the solvent system of said thermal
adhesive second laver has less than 5% by volume of polar solvent. 5. A
sheet as claimed in any preceding claim wherein the solvent system of said
photosensitive first layer has less than 5% by volume of non-polar solvent.
6. A sheet as claimed in any preceding claim wherein a strippable carrier
layer is in contact with said 65 photosensitive first layer. 5    0 115 899
7. A sheet as claimed in any preceding claim wherein the organic polymeric
binder of said photosensitive first layer comprises a phenolic resin. 8. A
sheet as claimed in any preceding claim wherein the solvent system for said
photosensitive first layer comprises a polar solvent selected from the
group consisting of ketone, a halogenated hydrocarbon 5 and an ester. 9. A
sheet as claimed in any preceding claim wherein the solvent system for said
thermal adhesive second layer comprises a non-polar solvent selected from
the group consisting of aromatic hydrocarbons and aliphatic hydrocarbons.
10. A sheet as claimed in claim 9 wherein the thermally softenable
polymeric adhesive comprises an 10 organic polymer selected from the group
consisting of polyenes and acrylics. Patentanspruche 1. Positiv wirkendes,
kaschierbares Farbprufblatt mit einer lichtempfindlichen ersten Schicht aus
einem 7S basenloslichen organischen polymeren Harzbindemittel, das einen
positiv wirkenden Diazooxidanteil und einen farbenden Stoff enthalt,
dadurch gekennzeichnet, daB eine warmklebende zweite Schicht vorhanden ist,
die aus einem thermoplastischen polymeren Material besteht, daB der
genannte Diazooxidanteil in einer Menge von mindestens 15 Gew.% des
Bindemittels vorhanden ist, daB die erste Schicht ein mindestens im
wesentlichen polares Losungsmittelsystem enthalt, die zu weniger als 20
Vol.% aller 20 Losungsmittel aus nichtpolarem L6sungsmittel .besteht, und
daB die zweite Schicht ein mindestens im wesentlichen nichtpolares
Losungsmittelsystem enthalt, das zu weniger als 20 Vol.% aller
L6sungsmittel aus polarem Losungsmittel besteht. 2. Blatt nach Anspruch  1,
dadurch  gekennzeichnet, daB  das Losungsmittelsystem  der Kj X
lichtempfindlichen ersten Schicht weniger als 10 Vol.% nichtpolares
L6sungsmittel enthalt und daB das. 26 Diazfixid aus der Gruppe ausgewihit
ist, die aus den monofunktionellen Diazooxiden mit einem Molekulargewicht
von  mindestens 400  und  dem  polyfunktionellen  Diazooxiden  mit einem*
Molekulargewicht von mindestens 350 besteht. 3. Blatt nach Anspruch 1 oder
2, dadurch gekennzeichnet, daB das Losungsmittelsystem aus der
warmklebenden zweiten Schicht weniger als 10 Vol.% polares Losungsmittel
enthalt. - 30    4. Blatt nach Anspruch 3, dadurch gekennzeichnet, daB das
Losungsmittelsystem der warmklebenden zweiten Schicht weniger als 5 Vol.%
polares L6sungsmittel enthait. 5. Blatt nach einem - der vorhergehenden
Anspruche, dadurch gekennzeichnet, daB  das Losungsmittelsystem  der
lichtempfindlichen  ersten Schicht weniger als 5 Vol.%  nichtpolares
Losungsmittel enthalt. . .  6. Blatt nach - einem  der vorhergehenden
Anspruche, dadurch gekennzeichnet, daB mit der lichtempfindlichen ersten-
Schicht eine abziehbare Tragerschicht in Beruhrung steht.- J. Blatt nach
-einem der vorhergehenden Anspruche, dadurch gekennzeichnet, daB das
organische -plymere Bindemitel 'der lichtempfindlichen ersten Schicht
mindestens' teilweise aus einem Phenolharz -     '  bpteht.  -. -        :
-   ' 8. Blatt nach einem  der vorhergehenden  AnsqprOche, dadurch
gekennzeichnet, daB : die; - - lichtemipfindliche erste Schicht mindestens
teilweise aus einem polaren-Losungsmittel besteht,-das aus der ':Gruppe
ausgewahit ist,. die aus den Ketonen, halogenierten Kohlenwasserstoffen und
Estern besteht. ->   ' '->  :' 9.- Blatt nach'-'einem  der'- vorhergehenden
Anspruche, dadurob -gekennzeichnet, daB -das- -LsungsmitteTsystem fQr' die
warmklebende zweite Schicht mindestens teilweise"aus einem nichtpolaren -4
Ldsunigsmidel besteht, das aus den aromatischen und den aliphatischen
Kohlenwasserstoffen ausgewihit S   ist.'' 10. Blatt nach Anspruch 9,
dadurch gekennzeichnet, daB der thermoplastische polymere Klebstoff' 



mindestens teilweise aus einem organischen Polymer besteht, das aus der
Gruppe ausgewihIt ist, die aus den Polyenen und den
Acrylsaurederivaten'besteht. 50 Revendications 1. Feuille d'6preuv'e
color6e laminable, de caractere positif, comprenant une premiere couche
pFhotosensible d'un liant de r sine polymere organique, soluble dans les
bases, comportant un fragment de -   diazo-oxyde de caractere positif et-
une matiere colorante, cette feuille d'epreuve en couleur etant
caract6risee en ce qu'elle comprend une seconde couche d'adh6rence
thermique composee d'une matiere polymere ramollissable a la chaleur, en ce
que le fragment de diazo-oxyde se trouve dans une proportion d'adu moins
15% en poids par rappont au lianten ce que la premiere couche suadite
comporte au moins un systime solvant essentiellerment polaire dans lequel
moins.de 20% en volume de.tous les solvants sont des 60 solvants non
polaires, et en ce que 'a seconde couche susdite comporte au moins un
systeme solvant essentiellement non polaire, dans lequel mons de 20% en.
volume de tous los solvants sont des solvents polaires. '      -       - 2.
Feuille suivant la revendication 1, caracteris6e en ce que le systime
solvant de la premiere couche photosensible susdite comporte mois de 10% en
volume d'un solvant non polaire, et en co que le --   diazo-oxyde est
choisi dans' le groupe comprenant un diazo-oxyde monofonctionnel d'un'
poids 6 I I!II        S    0 115 899 moleculaire egal ou superieur 3 400,
et un diazo-oxyde polyfonctionnel d'un poids moleculaire bgal ou superieur
a 350.          - 3. Feuille suivant la revendication 1 ou la revendication
2, caracterisee en ce que le systeme solvant de la seconde couche adhesive
thermique comporte moins de 10% en poids de solvant polaire. 5     4.
Feuille suivant la revendication 3, caracterisee en ce que le systeme
solvant de la seconde couche adh6sive thermique comporte moins de 5% en
volume de solvant polaire. 5. Feuille suivant l'une quelconque des
revendications prec6dentes, caracterisee en ce que le systeme solvant de la
premiere couche photosensible susdite comporte moins de 5% en volume de
solvant non polaire. to    6. Feuille suivant l'une quelconque des
revendications prec6dentes, caracteris6e en ce qu'une couche de support
d6tachable est en contact avec la premiere couche photosensible susdite. 7.
Feuille suivant l'une quelconque des revendications precedentes,
caracterisee en ce que le liant polymere organique de la premiere couche
photosensible susdite consiste en une resine phenolique. 8. Feuille suivant
l'une quelconque des revendications prec6dentes, caracterisee en ce que le
systeme 15 solvant pour la premiere couche photosensible susdite comprend
un solvant polaire choisi dans le groupe comprenant une cetone, un
hydrocarbure halogene et un ester. 9. Feuille suivant l'une quelconque des
revendications precedentes, caracterisee en ce que le systeme solvant pour
la seconde couche d'adh6rence thermique comprend un solvant non polaire
choisi dans le groupe comprenant des hydrocarbures aromatiques et des
hydrocarbures aliphatiques. 20    10. Feuille suivant la revendication 9,
caracterisee en ce que I'adhesif polymere ramollissable par voie thermique
consiste en un polymere organique choisi dans le groupe comprenant les
polyenes et les; acryliques. .,25 30 35 40-:. 45 50 55 60 7 ,
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