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DTR OFFSET MASTER AND COMPOSITION FOR 
PREPARATION OF SAME 

This invention relates to the art of offset or lithographic 
duplication and more particularly to a new and improved off 
set master and method for the preparation of same. 

Offset masters for offset copy work are generally of the 
direct image type wherein the hydrophilic lithographic surface 
of the master is imaged directly by the application of an oleo 
philic ink receptive imaging material, as, by inscribing with a 
crayon or ink, or by transfer from a carbon sheet in response 
to compression or impact by stylus, typewriter key, die im 
pression or the like. When mounted on a lithographic press 
and wet with an oleophilic ink composition and an aqueous 
repellent, the non imaged portions of the master accept the 
aqueous repellent while the ink composition is takenupby the 
oleophilic ink receptive imaged portions of the master for sub- ' 
sequent transfer either directly to copy sheets brought into 
surface contact with the inked master or indirectly to an offset 
blanket from which the image is transferred to copy sheets. 
When it is desirable to prepare an offset master imaged 

from an original, it has been necessary to make'use of an in 
direct offset master, more often referred to as a photolitho 
graphic master. A master of the type'described has been 
produced wherein the hydrophilic lithographic surface is over 
coated with a water soluble, resin forming, light sensitive diazo 
compound in which a negative transparency is ?rst formed of 
the original and then the diazo light sensitive coating is ex 
posed to.the developed negative transparency to resinify the 
diazo compound in the exposed areas while the portions of the 
light sensitive diazo coating in the unexposed areas are 
removed by washing to produce an imaged photolithographic 
plate. Others of the photolithographic masters are somewhat 
similar in construction in that the master sheet is presensitized 
with a light sensitive material that is convertible to an ink 
receptive imaging material upon exposure to light. Such 
presensitized photolithographic masters are subject to a 
number of de?ciencies including high cost, short shelf life, the 
need to make use of specialized equipment and materials, and 
the need to prepare a negative transparency by conventional 
photographic technique. - > 

I More. recently lithographic or offset masters capable of 
being imaged by diffusion transfer technique from an exposed 
by undeveloped silver halide negative have been produced in 
which thehydrophilic, lithographic surface is provided with a 
nucleating or fogging agent for reducing silver halide to an ink 
receptive, water repellent silver image whereby, when the 
master sheet is brought into contact .with the exposed silver 
halide negative wet with a silver halide solvent and developer, 
the silver halide in the unexposed portions of the negative 
transfers by diffusion to the surface of the master where the 
silver halide or complex formed thereof is reduced to a silver, 
ink receptive, water repellent imaging material on the hydro 
philic, water receptive, lithographic surface to produce the 
master having an image corresponding to the original. 
The diffusion transfer reversal technique makes use of 

equipment and materials which are of low cost and which have 
heretofore found widespread use in single copy diffusion 
transferreversal processes commonly employed in the ?eld. 
The diffusion transfer process also eliminates the need for the 
preparation of a negative transparency and‘ the exposure of 
the negative transparency to a presensitized master is also 
completely eliminated. 

It is an object of this invention to produce and to provide a 
method for producing a new and improved diffusion transfer 
reversal (DTR) offset master in which a desirable balance 
between the hydrophilic character of the nonimaged portion 
of the master and the hydrophobic character of the imaged 
portion of the master is improved; in which the hydrophobici 
ty of the image formed on the lithographic surface of the 
master is increased; in which the image resolution is greatly 
improved, and wherein a large number of copies of good 
quality» can be secured from the imaged master by conven< 
tional lithographic duplicating technique. 
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2 
These and other objects of this invention will hereinafter ap 

pear and for purposes of illustration, but not of limitation, an 
embodiment of the invention is shown'in 
drawing, in which: , _ , . - .j ._ .1 . y _ . 

FIG. 1 is a schematic perspective View, partiallyin section, 
of a DTR offset master prepared inaccordance with the prac 
tice ofthis invention; _ .v t , 1 5 3,1. I 

FIG. 2 is a schematic sectionahelevational view illustrating 
the process of diffusion transfertotformthe image on the DTR 
offset master of FIG. 1; and I, _ t ‘ 

FIG. 3 is a perspective view par l in section of the 
imaged master produced in accordancerwlth the practice of 
this invention. . _ . 

The concepts of this invention reside in the fabrication of a 
DTR offset master formed of a base sheet 10 having a water 
insoluble, water receptive, hydrophilic, lithographic surface 
12 which is overcoated to deposit the combination of a silver 
vhalide nucleating agent, sometimes referred to as a fogging 
agent, and oneor more metal salts which operate to enhance 
the formation of the silver image,_its adhesion to the litho 
graphic surface of the master, and its ink receptivity to pro 
vide a desirable balance between the hydrophilic character of 
the nonimaged portions and the hydrophobic character of the 
imaged portions whereby aqueous ‘repellent with which the 
surface of the master is wet will go to the nonimaged portions, 
while the oleophilic ink- will wet out-the: imaged portions for 
the production of copy by offset onto copy'sheets. . , , ' 

Use can be made of a base sheet formedofa- foilhof an 
amphoteric metal, such as aluminum, copper orzinc, which 
the surface has been treated to render the surface hydrophilic. 
In the use of aluminum as the base sheet 10, thesurfacefcan be 
rendered’ hydrophilic by brushing, orby anodizing, oriby an 
acid etch, and preferably by silicating,_as described in the 
Jewett et al.‘U.S. Pat. No. 2,714,066. instead, use can'be-made 
of a coated paper master in which the base sheet'il? isv a 
resinous treated, high wet strength paper which is provided 
with a water insoluble, water receptive, hydrophilic, litho 
graphic ‘coating formulated of a binder selected of a hydro 
philic colloid such as casein, as in‘ U.S. Pat. No. 2,534,650; 
carboxymethylcellulose, as in U.S. Pat. No. 2,542,784; al 
ginates, as in U.S. Pat. No. 2,806,424; polyacrylates, as in U.S. 
Pat. No. 2,760,431; polyvinyl alcohol, as in U.S. Pat. No. 
2,230,982; starch, polyvinyl acetate, and the like, with a suita 
‘ble tiller such as zinc oxide, clay, satin white, and the like. 

The base sheet is formed with openings 18 at the leading 
edge for use in mounting the imaged master onto the plate 
cylinder of a lithographic, press but other means can be em 
ployed for engaging the leading edge of the imaged master for 
mounting onto the plate cylinder. ' " 
As the nucleating agent, best use is made of a stannous ha 

lide, such as stannous chloride, but other silver halide nucleat 
ing agents for the conversion of the dissolved silver halide into 
silver, in the absence of light, can be employed such as col 
loidal silver, cadmium sul?de, and the like nucleating or 
fogging agents described in U.S. Pat. No. 2,352,014. 

It is desirable to make use of a water soluble salt of zirconi 
um, thorium and/or titanium in combination with the silver 
halide nucleating agent. For this purpose, use can be made of 
the corresponding acetate, propionate, chloride, bromide, 
?uoride, and nitrate of the metals. ' , 

it is important to control the amount and ratio of materials 
applied to the lithographic surface. For example, in the 
preferred combination of stannous halide and zirconium salt, 
it is desirable to maintain the ratio of salts to within the range 
of one part by weight of the stannous salt to l to. 8, parts by 
weight of the zirconium salt with an optimum ratio of about i 
to 2.5. When the describedcombination is employed, it is 
desirable to deposit the mixture of salts to provide a coating 
weight within the range of 0.1 to 4 grams per square meter of 
master surface and preferably 0.5 to 3 grams p‘e'r‘squa'ie me 
ten _, v I, V . .. 

The effect of the combination of the water soluble salts can 
be further improved by'the modi?cation to include a‘~water 

the accompanying -_ 
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soluble cadmium salt. such as cadmium acetate, cadmium 
chloride, cadmium nitrate and the like, alone or in combina 
tion with an antioxidant, as described in my copending appli 
cation Ser. No. 526,988 ?led concurrently herewith, and enti 
tled “Offset Master for Imaging by Diffusion Transfer and 
Method of Preparation of Same." 
When the three components are employed on the litho 

graphic surface, the materials should be applied in the same 
coating weight in the ratio of one part by weight of the stan 
nous salt to l to 8 parts by weight of the zirconium salt and 
0.0! to 0.5 parts by weight of the cadmium salt, and preferably 
one part by weight of the .stannous salt to 1.7 to 3.5 parts by 
weight of the zirconium salt and 0.02-to 0.2 parts by weight of 
the cadmium salt. 

It has now been found that marked improvement can be 
secured in the hydrophobic character of the image that is 
developed on the lithographic surface of the master when the 
composition applied to the lithographicsurface is formulated 
also to contain a sensitizing dyestuff which enhances the for 
mation of a very dense image made up of molecules which are 
highly hydrophobic in nature from the materials transferred 
by diffusion from the unexposed portions of a silver halide 
negative. This phenomenon is exhibited in the system 
described by phthalein dyes and others such as erythrosine, 
Eosin OJ, Eosin Y, Rose Bengal, Rhodamine dyes, and the 
like. 
The desired novel effect is secured when the dyestuff is 

present in the composition in an amount, based upon the coat 
ing solids, within the range of 0.001 to 1.0 percent by weight 
and preferably 0.05 to 0.1 percent by weight. ' 
The components of the overcoating may be applied from a 

single coating composition having a solids content within the 
range of 3 to 15 percent by weight or they may be applied 
from separate coatings containing the ingredients in various 
possible combinations. 
The following will illustrate the preparation of a DTR offset 

master embodying the features of this invention: 

Example 1 

Solution of zirconium acetate (13% as ZrO2) 
- ml 

15 

20 

25 

30 

35 

40 

- _ 20 

Distilled water _____________________ _ -ml- _ 80 

Stannous chloride ____________________ _ -g- _ 2 

Cadmium nitrate ____________________ __g__ 0. 02 45 
Hydroquinone monomethyl ether ______ __g__ . 2 
1% solution of Rhodamine B _________ __m1__ . 5 

Example 2 

Solution of zirconium acetate (13% as ZrO2) 50 
m _ _ 40 

Stannous chloride ____________________ __g_ _ 4 ‘ 
Distilled water ______________________ _ -g- _ 160 

Cadmium nitrate ____________________ _ -g- _ . 04 

Hydr uinone monomethyl ether ______ __g__ . 4 55 
Eosin J ___________________________ __g_ _ . 01 

Sodium sul?de _______________________ - -g- _ . 05 

Silver nitrate ________________________ - -g- _ . 002 

Example 3 

Solution of zirconium acetate (13% as ZrO2) 60 
_ _ 20 

Stannous chloride ____________________ _ _ g- _ 3 

Distilled water ______________________ _ _ g- _ 80 

Eosin OJ ___________________________ __g-_ .20 
I _ ' 65 

} Example 4 

13% solution of zirconium chloride ____ “ml, _ 20 
Distilled water _____________________ _ -ml- _ 8O 

Stannous acetate ____________________ _ -g- - 2 

Antioxidant _ . _ . . _ _ _ _ . _.' . _ _ . . . _ _ . . _ _ . __g_ _ . 2 70 

Erythrosine _ _ . . . . _ _ _ _ . __' . . . . . _ _ . _ _ . _ . . _ g- _ . 01 

An aluminum base sheet 10 having a silicated, water recep-I 
tive lithographic surface 12 is roller coated with the composi 

75 

4 
tions of examples I to 4 to provide a coating weight of about 
.75 gram per square meter. Theapplied coating 14 is either air 
dried or drying can be accelerated by heating to an elevated 
temperature of about l00°—200° F. to produce a ?nished 
master. In the preparation of a coated paper lithographic 
master, use is made of a coated paper direct image master 
formed of a high wet strength paper base sheet 10 having a 
lithographic coating 12 formed thereon as by a hydrophilic 
colloid and ?ller, such as described in the aforementioned 
patents. The lithographic surface of the coated paper base 
sheet is overcoated with a composition of one of the examples 
1 to 4 applied in an amount to provide a dry coating weight of 
0.5 to 3 grams per square meter. 

In use of an offset master prepared in accordance with the 
practice of this invention, use is made of a negative 20 in the 
form of a base sheet 22 having a light sensitive silver halide 
—gelatin stratum 24. Representative of suitable negatives are 
Gevaert GS negative of Gevaert Photo Production of Ant 
werp, Belgium, and Anken Contact Negative of the Anken 
Chemical Company in the United States. The negative 20 is 
first exposed to the original in a conventional photographic 
exposure apparatus. The exposed negative is then brought into 
pressure contact with the coated surface 14 of the master after 
one or both of the surfaces has been wet with a monobath 
developer, as represented by the following example 5: 

Example 5 
Parts 

Water _________________________________ _ _ 81 5 

Phenidone _____________________________ _ _ 2. 5 

Anhydrous sodium sul?te ________________ _ _ 114 

Hydroquinone ___________ _ _- _____________ _ _ 24 

Sodium hydroxide ______________________ _ _ 24 

Sodium thiosulfate ______________________ _ _ 9. 8 

Potassium bromide ______________________ __ 1. 6 
Carboxymethylcellulose __________________ _ - 8. 0 

For this purpose, the exposed negative and master cam be 
processed through an A. B. Dick Photocopier containing the 
monobath solution. In operation, the monobath operates to 
form a soluble complex of silver halide in the unexposed por 
tions of the negative for transfer of the silver halide by diffu 
sion to the corresponding surface of the master where the 
silver halide is reduced by the materials present on the litho 
graphic surface of the master to deposit the dense masses of 
silver 30 concentrated at the surface of the master, to form a 
highly hydrophobic, ink receptive image 32 on the litho 
graphic hydrophilic surface. 
The imaged master can then be swabbed, wet or otherwise 

washed with a conventional ?xer or conditioner, such as the 
CT Offset Fixer of Eastman-Kodak, or 084-4966 A. B. Dick 
Photoplax Conditioner, which operates to make the 
nonimaged areas hydrophilic and to ?x the image onto the 
master. Thereafter the imaged master can be mounted on the 
plate cylinder of a conventional lithographic press for sequen 
tial wetting with aqueous repellent and oleophilic ink com 
position whereby the nonimaged portions of the plate are wet 
by the repellent while the imaged portions receive ink 
whereby thousands of copies of good quality can be produced. 
By way of modification, instead of procurement of an image 

having greater hydrophobicity by the incorporation by a 
dyestuff of the type described into the overcoating, the 
hydrophobic character of the formed can be greatly improved 
by the formulation of the coating composition to include an 
additional amount of silver salts as additional nucleating 
agent. While such silver salts are not in any way equivalent to 
the dyestuffs, such additional nucleating agents can be incor 
porated without the dyestuff to give the desired result but it is 
preferred to make use of such additional amounts of silver 
salts in combination with the dyestuff of the type heretofore 
described. For such silver compounds which are employed as 
additional nucleating agent in the coating, use can be made of 
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silver acetate, silver nitrate, silver sul?de and the like, as 
represented by the following examples: 

. Example 6 

Solution of zirconium acetate (13% as ZrO2) 
ml- _ 2O 

Distilled water _____________________ __ml_ _ 80 
1.3% solution of silver acetate _______ _-ml_ _ 40 
Stannous chloride ____________________ _ _ g_ _ 2 

Example 7 
Mixture A: . 

22% solution of zirconium chloride__ml_ _ 20 
6% solution of acetic acid _______ __ml__ 15 
Stannous chloride ________________ __g_ _ 2 
Distilled water _________________ _ -ml- _ 80 

2% solution of cadmium nitrate- _ _ _ml_ _ 1 
Mixture B: , 

Mixture A _____________________ _ -ml- - 30 

.5% solution of sodium sul?de- _ _ _ -ml- _ 1 

.5% solution of silver nitrate _____ __m1__ 1. 5 
Peregal 0 (General Aniline & Film Co.) 0 05 

g. _ . 

The composition of example 6 or mixture B of example 7 
can be coated onto the lithographic surface of an offset master 
in the manner and amounts previously described in examples 
1 to 4. 
The master prepared of the compositions of examples 6 and 

7 can be imaged and used in the production of multiple copies 
by the procedures previously described in connection with the 
masters produced by the compositions of examples 1 to 4. 
With masters of the type embodying the features of this in 

vention, the image that is formed by diffusion transfer from an 
exposed negative will remain strongly bonded to the litho 
graphic surface so that a large number of copies of good quali 
ty can be produced by conventional lithographic duplication 
technique. 

It will be understood that changes may be made in the 
details of formulation, method of application and use, without 
departing from the spirit of the invention, especially as de?ned 

, in the following claims. 
I claim: 
1. An offset master for imaging to provide an ink receptive 

oleophilic image by diffusion transfer from an exposed silver 
halide negative comprising a base sheet having a water insolu 
ble, water receptive, hydrophilic lithographic surface, said 
master having on the lithographic surface the combination of 
a nucleating agent for silver halide, and a dyestuff which den 

15 

20 

30 

6 
sifies and renders more hydrophobic and ink receptive the 
silver image that is formed by reduction of silver halide on the 
lithographic surface of the master and present in an amount 
within the range of 0.001 to 1.0 percent by weight of the total 
solids and a water soluble salt of a metal selected from the 
group consisting of zirconium in the absence of a cadmium 
salt or zirconium, thorium and titanium when a cadmium salt 
is also present, and in which such water soluble salt is present 
as a component separate and apart from the nucleating agent 
and in an amount within the range of l to 8 parts by weight of 
the metal salt per one part byweight nucleating agent. 

2. An offset master-as claimed incl-aim 1 in which the‘ silver 
halide nucleating agent is stannous halide. 

3. An offset master as claimed in claim 2 in which the 
materials are present in the ratio of one part by weight of stan 
nous halide, l to 2.5 parts by weight of the salt, and in which 
the dyestuff is present in an amount within the range of 0.05 to 
0.1 percent by weight. - 

4. An offset master as claimed in claim 1 in which the 
dyestuff is selected from the group consisting of a phthalein 
dye, erythrosine dye, Eosin dye, Rose Bengal, and a 
Rhodamine due. 

5. An offset master as claimed in claim 1 in which the com 
position on the lithographic surface contains in addition a 
water soluble cadmium salt. 

6. An offset master as claimed in claim 5 in which the 
materials are present in the ratio of one part by weight 
nucleating agent, 1 to 8 parts by weight of the metal salt, and 
0.0] and 0.5 parts by weight of the cadmium salt, and in which 
the dyestuff is present in an amount within the range of 0.001 

' to 1.0 percent by weight. 
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7. An offset master as claimed in claim 5 in which the silver 
halide nucleating agent is stannous halide and in which the 
materials are present in the ratio of one part by weight of stan 
nous halide, l to 8 parts by weight of the metal salt and 0.01 to 
0.5 parts by weight of the cadmium salt, and in which the 
dyestuff is present in an amount within the range of 0.001 to 
1.0 percent by weight. 

8. An offset master as claimed in claim 5 in which the silver 
halide nucleating agent is a stannous halide and in which the 
materials are present in the ratio of one part by weight of stan 
nous halide, 1 to 2.5 parts by weight of the metal salt, 0.02 to 
0.2 parts by weight of the cadmium salt, and in which the 
dyestuff is present in an amount within the range of 0.05 to 0.1 
percent by weight. 

9. An offset master as claimed in claim 5 in which the 
materials are present in separate coatings. 


