
Julv 26, 1955 c, L, JEWETT ET AL 2,714,066 
PLANOGRAPHIC PRINTING PLATE 

Original Filed Aug. 16, 1954 

P76. 1 
// . S/LICATE TREATMENT 

/0—/T / / )\ALUMINUM SHEET 

LIGHT~5EN5ITIVE DIAZO RESIN 
SILICATE TREATMENT 
ALUMINUM SHEET 

F76. J 

10% /j~* ALUMINUM SHEET 

F/a 4 

SILICATE TREATMENT 

COATING of IMAGE DEVELOPER 
LIGHTREACTED DIAZO RESIN 
SILICATE TREATMENT 
ALUMINUM SHEET 

INVENTORS 
CLIFFORD LJEWETT 
JOHN M. CASE ‘yw/mmf 

ATTORNE 5 

LIGI-IT-REACTED DIAZO RESIN 



United States Patent 0 i 
1 

2,714,066 
PLANOGRAPHEC PRINTING PLATE 

Cliliord L. .lewett, Minneapolis, and John M. Case, 
Mounds View Township, Ramsey County, Minn, as 
signors to Minnesota Mining & Manufacturing Com 
pany, St. Paul, Minn., a corporation of Delaware 

Original application August 16, 1954, Serial No. 450,149. 
Divided and this application July 5, 1955, Serial No. 
519,900 

5 Claims. (or. as-s) 

This invention relates to planographic printing plates. 
it particularly concerns plates of a type which may be 
used on well known commercial forms of lithographic 
presses. This application is a continuationdn-part of our 
copending application Serial No. 199,5 66, ?led December 
6, 1950, and is a division of our application Serial No. 1:» 
450,149, ?led August 16, 1954. 
Our invention is especially concerned with a plate 

formed from a thin metal sheet having at least one sur 
face thereof reated to provide a tightly bonded, thin, 
preferably inorganic, hydrophilic surface 
formed from a solution of an alkali metal silicate, silicic 
acid, or other treating agent which will form a perma 
nently hydrophillc scum~preventing and tone-reducing 
?lm overlying and in ?rmly-bonded contact with the 
surface of the plate, and having a coatinv of light-sensi 
tive organic material such as a light-sensitive diazo resin 
or other light-sensitive organic nitrogen-containing ma 
terial over the exposed hydrophilic treated surface, i. e. 
over the exposed surface of the scum-preventing and tone 
reducing ?lm or treatment. 
is preferably a water-soluble, rapidly light-insolubilized 
organic compound, especially a diazo type of light-sensi 
tive material, as more fully described below. 

Lithographic plates of one type and another have been 
known for a great many years; for example, see Stevens, 
U. S. Patent No. 556,380, granted March 17, 1896, which 
is one of the early patents connected generally with this 
subject. Zahn, U. S. Patent No. 2,100,063, granted No 
vember 23, 1937; and Toland et al., U. S. Patent No. 
2,373,357, granted April 10, 1945, are examples from a 
large number of other patents which describe various 
forms of lithographic plates, and which have been granted 
since the aforesaid Stevens patent. 

Prior to the present invention the lithographic plates 
employed in commerce and industry have consisted main 
ly of grained zinc plates, commonly produced by people 
who are in the business of graining plates. These grained 
plates are customarily supplied to a large number of 
shops throughout the country that make ?nished plates 
for the printer and lithographer. These shops coat the 
grained zinc plates with a suitable composition, normally 
colloidal and most usually an albumin, ammonium bi 
chromate solution and then, following drying, promptly 
expose the sensitized plate, through a suitable stencil or 
negative, to secure the desired image, then apply a de 
veloping ink (by swabbiug) to the entire surface of the 
plate, then wash the entire plate with water to wash oil 
the unexposed colloidal and water-soluble materials and 
developing ink adhering thereto (which develops the 
image, whereupon the plate maker can see whether he has 
a good plate and the light-reacted albumin-bichromate 
layer is thus protected from water, so that it remains ink 
receptive), then they apply a guru arabic solution to the 
printing surface of the plate, and then supply the ?nished 
plate to the printer or lithographer, for use on his presses. 
One of the major disadvantages of the type of plate 

just described is that it must be coated with a light-sensi 

treatment, .I 
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tive coating just shortly prior to exposure (through a 
negative or stencil) because, upon storage, the ammonium 
bichromate and albumin will react slowly, even in the 
dark at room temperatures, insolubilizing the colloid coat 
ing and rendering the plate un?t for use. Nonetheless, 
grained zinc plates, se sitizcd and exposed as just de 
scribed, had (prior to this invention) long been the 
standar type of lithographic plate employed in commerce 
and industry when good reproduction was desired. Much 
of the printed matter or designs, produced by lithographic 
processes, had been (prior to this invention) and presently 
much of it still is, made with the type of zinc plate above 
described. While a rather large number of direct image 
paper plates has recently been used, they are employed 
only where a relatively few reproductions are needed and 
where high quality reproductions are not important. 
One of the purposes of this invention is to provide plano 

graphic plates which are presensitized, i. e. are ready for 
an exposure through a negative or stencil without further 
treatment. These plates can be stored for considerable 
periods of time, i. e. weeks or months, and still be used, 
merely upon exposure to light through a negative or stencil, 
followed by washing off the unexposed light-sensitive 
material. 
We are aware that others have previously attempted to 

make presensitized lithographic plates, and have succeeded 
in making plates which have found some commercial ac 
ceptance. However, these prior presensitized lithographic 
plates, which have made a limited appearance on the 
market, have been made with paper, plastic, or like 
stretchable backings to which a colloidal material had 
been applied. The paper hacked and plastic backed pre 
sensitized lithographic plates are the only types of pre 
sensitized plates which made their appearance on the 
market prior to our invention. Both of these presensitized 
plates have had a very limited usefulness and acceptance, 
for a number of reasons, especially their short press life 
and their lack of dimensional stability, that is, their 
tendency to stretch and distort the desired images. 
Where attempts have been made to employ a metal 

plate and attach an organic colloid material thereto, these 
elforts have failed to meet with commercial success for 
any or all of a number of reasons, including (a) lack‘ 
of dimensional stability of the organic colloid coating, 
and (b) susceptibility of the coating to stretching and 
abrasion, which meant that the image desired was easily 
damaged and only a limited number of impressions could 
be run off from a single plate, as Well as other reasons. 
In this general connection, attention is directed generally 
to the following: Zahn, U. S. Patent No. 2,100,063, 
granted November 23, 1937; the publication “Light Sen 
sitive Reproduction Materials,” prepared by Field In 
formation Agency, Technical United States Group Con 
trol Council for Germany, bearing a date of November 
24, 1945, e. g. page 5 thereof; a German application of 
a Kalle & Co., A. G., which bore a date of August 31, 
1942, and was apparently subsequently published, and 
makes reference in the body thereof to German Patent 
No. 581,697, which is equivalent to Schmidt and Zahn 
U. S. Patent No. 2,063,631, granted December 8, 1936; 
and Stevens, U. S. Patent No. 556,380, granted March 
17, 1896. 
However, insofar as we are aware, no one has ever 

previously produced any commercially acceptable pre 
sensitized metal-backed planographic plate; and no one 
has ever previously produced any presensitized plano 
graphic plate of any construction which will compete with 
grained zinc plates of the prior art, as above described, 
Where long press life and quality reproductions are im 
portant. Our plate, on the other hand, is a presensitized 
metal plate, and yet will produce work with a sharpness 
of dots and lines, and other details, considerably beyond 
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what can be produced with the conventional commercial 
albumin-coated grained zinc plates of the prior art. 

Light-sensitive diazo resins and other like light-sensi 
tive organic materials are notably sensitive to metals. 
For example, Kalle British Patent No. 699,413, published 
November 4, 1953, at page 1, points out that if water— 
soluble diazo compounds, or like light-sensitive sub 
stances, are coated on metal supports, a plate which can 
be stored in the unexposed state, i. e. a presensitized 
plate, cannot be made, “owing to the decomposition of 
the light-sensitive substance caused by the metal.” Others 
concerned with metal plates have coated them with a sub 
stantial layer of cellulose acetate, or other material, and 
then hydrolyzed the surface of the acetate and coated the 
diazo resin or equivalent thereover. No one, insofar as 
we are aware, ever visualized that aluminum or other 
metal plates could be used to receive a coating of a light 
sensitive diazo resin, or the like, by the simple expe 
dient of ?rst brie?y treating the metal surface with an 
aqueousalkali' metal silicate, silicic acid, or equivalent, 
which will give the metal a permanently hydrophilic sur 
face, e. g. a scum-preventing surface ?lm, and will not 
measurably increase the thickness of the metal plate. 
vFurthermore, a plate madeas just indicated has outstand 
ing quality and performance characteristics, not pos 
sessedbyany prior plate, and this was also entirely un 
appreciated heretofore, to the best of our knowledge and 
belief. 
,While Kalle French Patent No. 904,255, of February 

19, 1945, suggests certain treatments for aluminum in 
the making of lithographic plates, such suggestions never 
proved practical or commercially useful, for various 
reasons: see Af?davit executed August 6, 1954, of record 
‘in our parent application Serial No. 199,566. 

, It is an object of our invention to provide a presenti 
.tized lithographic plate which avoids, the various defects 
of prior art presentizide plates, as above illustrated. It 
-'is also an object of our invention to provide a presensi 
itized plate which can replace the prior art method, cum 
bersorhe under many circumstances, of securing grained 
'Zinc plates and then subsequently coating the same with 

V a light-sensitive colloidal coating. A further object is to 
provide a presensitized plate which preferably is free of 
surface roughness or grain, and from which sharp lined 
impressions can be produced and from which printing 
of high resolution, that is, extreme clarity of detail of 
the printed matter, can be obtained. A further object 
is to provide a presensitized lithographic plate of high di 
mensional stability which will be suitable for applications 
where accurate registration is required ‘such, for example, 
as in multicolor work, where the same sheet is succes 
sively printed from different lithographic plates. Another 
object is to provide, for the ?rst time, a commercially 
acceptable presensitized lithographic plate. Other ob 
jects and advantages will appear from the description 
taken as a whole. 
To illustrate a preferred form of our invention, refer 

ence is made to the appended drawing in which: 
Fig. 1 shows an aluminum sheet 10, in broken-away 

view, showing a scum-preventing ?lm or thin silicate 
treatment 11 tightly and. chemically bonded to one sur 
face of the aluminum sheet 10; 
,Fig. '2-is like Fig. ,1 but additionally has a thin coating 

12 of a water-soluble lightLsensitive diazo resin coated 
over or absorbed by the said silicate coating; 

Fig. 3 is like Fig. 2 except the plate of‘ Fig. 2 has 
.been exposed to ultraviolet light through a photographic 
negative and then washed with water or standard gum 
arabic fountain solution, leaving the hydrophobic and 
organophilic diazo image 12a; and 

Fig. 4 is like Fig. 3 except that the exposed plate 
of Fig. 3 has its image surface wiped with an image 
developer, leaving an extremely thin coating of image‘ 
developer 13. 

All'dimensions in the drawing are greatly'exaggerated 

CH 
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A 
for clarity of illustration. The aluminum sheet 10, though 
being a foil having a thickness of only about .005 to 
.012 inch, is shown in broken-away view, in respect to 
its thickness as well as its length, to illustrate the fact that 
the silicate treatment 11 is really very thin compared 
with the aluminum foil 10. The silicate treatment is 
probably little more than -a monomolecular layer. 
The coating of diazo light-sensitive resin 12 is shown 

in the drawing as also being a very thin coating, but it 
= is not the intention in the drawing to illustrate whether 

the light-sensitive diazo resin coating is equal ‘to, greater 
than, or less than the thickness of the silicate treatment. 
Actually, the diazo coating is apparently absorbed to 
some extent in the surface of the thin silicate treatment. 
A salient embodiment of our invention consists in pro 

viding a thin treatment or ?lm, probably often substan 
tially of monomolecular thickness, of a hydrophilic in 
organic material (e. g. formed from treatment with an 
alkali metal silicate solution) on a surface of a given 
metal plate, for example, an aluminum plate. The 
aluminum plate may be from .005 to .012 inch in thick~ 
ness, although this obviously depends upon the type of 
press on which the plate is to be employed and other 
factors, and these dimensions may be greatly varied as 
circumstances permit. Over the exposed silicate treated 
or like hydrophilic and scum-preventing surface, we ap 
ply a thin coating of preferably a water-soluble light 
sensitive diazo resin. This product, following drying, 
may be packaged in any convenient light-proof con 
tainer, and shipped to the customer in a distant city or 
State. When the customer desires to use the plate, which 
may be many weeks, or even months, after the plate was 
manufactured and shipped to him, he will remove the 
plate from its package under subdued light, place it in 
contact with a negative or stencil, then expose it to a 
source of ultraviolet light for a short period of time, e. g. 
from 1 to 5 minutes, depending upon the intensity ‘of the 
ultraviolet light, and then wash the surface of the plate 
with Water, whereupon the unexposed diazo material 
(that shielded by the stencil or negative), which remains 
water-soluble, is cleanly washed off, leaving the hydro 
philic silicate treated surface exposed in those areas. 
The portion of the diazo coating which was exposed to 
the ultraviolet light was thereby insolubilized and ren 
dered hydrophobic and organophilic (that is, water-re 
pellent and ink-receptive), expelling nitrogen from the 
molecule in the process. During such exposure and in 
solubilization of the diazo light-sensitive material it be 
comes very strongly bonded to the surface of the scum 
preventing ?lm, which is usually an inorganic material 
such as a silicate. This plate is then ready to be placed 
on a lithographic press, without further treatment, and 
used in printing or reproducing the desired writings or 
images. However, before placing it on the lithographic 
press, it is advantageous to treat the printing surface of 
the plate with what, for want of a better term, might be 
referred to as an “image developer.” The image de 
veloper may take various forms. One example is a 
pigmented resin emulsion which will adhere to the ink 

"' receptive areas but will not adhere to the hydrophilic 
areas of the plate. A printer’s developing ink can also 
be 'used'as an image developer. An example of an image 
developer, which we have found to be particularly use 
ful, is described in a copending application of Myron W. 

4- l-iall, entitled “Planographic Printing-Plate image De— 
veloper,” Serial No. 239,841, ?led August 1, 1951. 
The image developer is of this practical importance: 

prior to the application of the image developer, the image 
is not visible. If a plate in that form is presented to 
the lithographer or printer, he cannot be sure whether 
he is putting the plate on the press correctly or whether 
he has it backwards. Additionally, in the absence of 
the visible image, the Pressman would not know whether 
he had an exposed plate, unless this were denoted by 
some coding system or such like. In addition to making 
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the image visible, so the pressman can see it, a good 
image developer also (a) helps the plate to ink up more 
readily when placed on the press, and (b) strengthens 
the image so that more copies can be run from a single 
plate, while still getting clear reproductions. 

In order better to illustrate our novel planographic 
plate, we will now describe in ‘detail a speci?c method 
of making one speci?c form of our plate. 

Example 
Aluminum foil or sheet material of about .005 inch 

in thickness is ?rst made ready for treatment with a sili 
cate. Since greasy lubricants are commonly used in 
aluminum mills during the rolling operation, it is‘ ?rst 
desirable to treat the aluminum foil or sheet so as to re 
move any greasy ?lm, so that the surface exposed will be 
an aluminum surface. One method which we have 
found to be advantageous in cleaning the aluminum sur 
face, is to immerse the same in a 20% solution of tri 
sodium phosphate for a su?’icient time only to clean the 
aluminum, e. g. for a period of 5 minutes. The tem 
perature of the solution may be controlled at approxi 
mately 160° F. Higher temperatures may be used with 
a corresponding reduction in the time of treatment, and 
lower temperatures may be used with a corresponding 
increase in the time of treatment; and other solution con 
centrations may be used, if desired. The cleaning or de 
greasing of the aluminum foil or sheet material in the 
manner outlined above will often develop a black scum 
or residue on the surface of the aluminum (which prob 
ably consists primarily of oxides and hydroxides of al 
loyed metals) which must be either thoroughly wiped or 
washed away mechanically or dissolved in an acid solu 
tion such, for example, as concentrated nitric acid. If 
there is no scum, then there is nothing to clean away; 

’ but if there is a black scum, we have found that nitric 
acid of about 70% concentration, employed at room 
temperatures, will clean the scum off of the surfaces of 
the aluminum foil or sheet material and leave it in good 
condition for the subsequent steps of our plate making 
operation. (Aluminum is passive to 70% nitric acid.) 
After treatment with the acid solution, the aluminum foil 
or sheet material is thoroughly rinsed with water to re~ 
move any residual acid. 
The cleaned surface of the aluminum is then treated 

with a solution of an alkali metal silicate, calcium sili 
cate, silicic acid, colloidal hydrated silica or polymerized 

‘silicic acid (such as Du Pont’s “Ludox”), or equivalent, 
for the purpose of rendering the sheet permanently hydro 
philic. We have found it advantageous to use a relatively 
dilute‘solution of a sodium silicate, potassium silicate or 
calcium silicate, but preferably sodium or potassium sili 
cate, and of these sodium silicate is less expensive and 
fully as satisfactory. A suitable type of sodium silicate 
can be chosen from those commercially available hav~ 
ing a silica to soda ratio within the range from 3.2 to 1 
to 1.8 to 1; and a particularly suitable one is “Star” 
Brand, of Philadelphia Quartz Company, having a silica 
to soda ratio of 2.50 to l. The concentration of the 
sodium silicate in the solution may advantageously be 
about 2 to 5%, e. g. 2%, although weaker or stronger 
solutions can be employed. 

Calcium silicate and silicic acid are relatively insoluble 
in water (less than one percent) and are commonly de 
scribed as being insoluble in water. Insolubility, how 
ever, it is not total, a saturated solution of each contain 
ing probably in excess of .01 of one percent of the respec 
tive chemicals in solution. Regardless of the concen 
tration achieved, saturated solutions of calcium silicate 
and silicic acid are sufficient usefully to treat an aluminum 
sheet prior to applying a light-sensitive diazo resin or 
equivalent, to make our plates. On the other hand, 
magnesium silicate, copper silicate and aluminum silicate 
illustrate materials having such a high degree of insolu~ 
bility as to be useless in the practice of our invention. 

Na" L: 
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“Ludox” Colloidal silica, sold by E. I. du Pont de 
Nemours & Company and described as “a colloidal solu 
tion of hydrated silica (sand) or a polymerized form of 
silicic acid, in solution,” diluted with water to a con-’ 
centration range of 1 percent to .1 percent “Ludox,” has 
been found to be a fully satisfactory equivalent of sodium 
silicate for our purposes, even though du Pont trade 
literature states that “This product should not be con 
sidered as an alkali silicate, such as the sodium silicate 
of commerce, because in contrast to sodium silicate, it 
contains no signi?cant quantity of alkali and in general 
‘Ludox’ “as few properties in common with alkali sili 
cates.” However, the colloidal water dispersion of silica 
sold by Monsanto Chemical Co. under the trade name of 
“Syton-W-ZO" and commonly known as a silica sol, dis~ 
closed by Jahoda in his U. S. Patent No. 2,433,515 for 
use in making photographic paper, not for making litho 
graphic plates, has been found to be useless in the prac 
tice of our invention. From a comparison of those silica 
contaiuing materials which are satisfactory in the practice 
of our invention and those which are unsatisfactory, it 
seems that at least one requirement for a satisfactory 
material is a concentration of the SiOz radical in solu 
tion at least equal to a certain minimum. “Ludox” 
furnishes enough SlOz radical to be effective for our pur 
poses, whereas “Syton-W-Zl)” does not. 
A preferred method of treating the aluminum foil or 

sheet material with the soluble silicate involves dipping 
a cleaned aluminum surface in the silicate solution main 
tained at temperatures of the order of 180—21'2° F. 
This can conveniently be done by running a web of alumi 
num foil continuously through an immersion bath. At 
these temperatures the soluble silicate will react with the 
surface of the aluminum to form an insoluble hydro 
philic silicious surface. After this treatment, the excess 
soluble silicate, and any other soluble materials present, 
are immediately thoroughly washed away, and the treat 
ed foil or sheet is dried. The resulting silicate treatment 
on the surface of the aluminum foil or sheet is extreme 
ly thin but is very abrasion resistant. It is also substan 
tially free of water-soluble material. It appears to be 
chemically bonded to the aluminum and apparently can 
only be abraded away by penetrating the surface of the 
aluminum sheet. The silicate treatment is very effec~ 
tive in rendering the surface of the aluminum permanent 
ly hydrophilic: the aluminum sheet in this form will not 
oxidize to a hydrophobic surface on exposure to air, as 
it will do in the absence of such a silicate treated surface 
or equivalent. Thus the silicate treatment or equivalent 
provides a permanently hydrophilic scum-preventing and 
tone-reducing ?lm or treatment. 
The silicate treated aluminum foil or sheet ,iust de 

scribed is of quite a smooth character and usually has a 
metallic sheen or relatively smooth appearance,‘as con 
trasted Withthe dull appearance of various prior art 
grained plates. While some very slight amount of etch 
ing may unavoidably occur on the aluminum surface of 
the sheet during the cleaning operation, this is so small 
that it does not impart to the finished silicate treated 
sheet a rough surface or a matte appearance. This is 
important in securing the highest performance character 
istics, sought after in our ?nished presensitized litho 
graphic plates, particularly where ?ne line work or ?ne 
half-tones are being reproduced. 
The smooth silicate treated surface of our plate, for 

example produced as just described, without graining 
or deep etching, has the property of tenaciously holding 

image formed by exposure to light of’ light-sensitive 
organic nitrogen-containing material, e. g. light-sensitive 
diazo compounds, on the surface thereof, as described and 
illustrated hereinbelow. 

Our silicate treated sheet is next treated with a solu 
tion of a light-sensitive diazo resin or equivalent. Suit 
able light-sensitive diazo resins are available commer 
cially, from several manufacturers, e. g. Ringwood Chemi 
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cals, Inc. (formerly Edwal Laboratories, Inc.), Ring 
wood, Illinois. 
One suitable method of making a suitable light-sensi 

tive diazo resin is as follows: thirty-four parts of the sul 
fate salt of para-diazodiphenyl amine (available, for ex 
ample, from the Fairmount Chemical Company, Newark, 
N. 1., at the present time as “Para-diazodiphenyl amine 
salt”) is mixed with 3.25 parts of para-formaldehyde and 
4.5 parts of anhydrous zinc chloride. The above mixture 
is gradually introduced into 135 parts of cool sulfuric acid 
of 66° Baume, care being taken that the temperature does 
not exceed 6° C. When poured on twice its Weight of 
ice, the brown solution (obtained from the above reac 
tion) decomposes to a black tarry material, essentially an 
impure diazo resin, which is removed and dissolvedin 
water. Addition of an excess of a saturated zinc chloride 
solution to this aqueous diazo resin solution precipitates 
a yellow solid which is removed; this yellow solid is then 
further puri?ed by dissolving in water and precipitating 
by the addition of alcohol. This new precipitate is the 
puri?ed light-sensitive diazo resin and, in the form of a 
dilute solution in water, for example, about a 1% solu 
tion, is used in applying a light-sensitive coating to our 
aluminum sheet or the like, above described, which has 
been given a silicate treatment or otherwise provided with 
a scum~preventing and tone-reducing ?lm overlying and 
in contact with the surface of the metal, as herein illus 
trated. 
The reactions and precipitations employed in the mak- I 

ing of the light-sensitive diazo resin are carried out under 
subdued light, for example, under a yellow light. This is 
also true of the operation of coating the silicate or like in 
organic or other hydrophilic surface of the aluminum 
sheet with a dilute solution of the light-sensitive diazo 
resin or equivalent. 
The dilute solution of light-sensitive diazo resin, just 

described, may be applied to the exposed surface of the 
permanently hydrophilic silicate treated sheet, or equiv 
alent, above described, by a roll coating method, for ex 
ample. Running the sheet in pressure contact with a ro 
tating rubber roller, which is wet with the dilute diazo 
solution, applies a thin continuous coating of the diazo 
solution over the surface. It is preferred that the diazo 
coating be an extremely thin one, for example, leaving a 
residue of about 0.903 gram, or even less, e. g. 0.001 
gram, of the diazo resin per square foot of plate area. 
For special purposes, e. g. to obtain a visible image after 
exposure, a heavier residue of diazo resin, but still a thin 
?lm, can be coated on the surface. When the diazo coat 
ing is dried, the treated and sensitized sheet is then die cut 
to standard plate sizes and, continuing under subdued 
light, the plates are packaged in light-tight packages, in 
which they are sent to the users and customers. The cus 
tomer, in using the same, removes them from the pack 
age under subdued light and places a negative or sten— 
cil thereover and exposes the same to ultraviolet light, to 
produce the desired image, as already described herein 
above. 

Sensitized plates made according to our above de 
scribed method are more sensitive to light than conven 
tional albumin, ammonium bichromate plates; and our 
plates can be sufficiently exposed in about two-thirds the 
time. 

Scratches, ?ngerprints and other foreign matter will 
impair the light-sensitive surface, and the plate, there 
fore, should be handled carefully, by the edges. After 
the plate has been exposed, if it is going to be stored for a 
period of time, a desirable precaution is to coat the image 
with a gum arabic solution, which gives mechanical pro 
tection to the image and then can easily be washed off 
with water when it is desired again to use the plate. 

Conventional grained zinc plates (whether they have 
the usual albumin, ammonium bichromate light-sensitive 
coatings, or are otherwise sensitized according to the 
prior practice) are so subject to attack by the oxygen of 
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the air that it is necessary for the lithographer to coat the 
image surface of such a plate with a gum arabic solution, 
to protect it, even while he goes to lunch, whereas our 
plates are resistant to oxidation, due to our scum-prevent 
ing ?lm, e. g. of silicate or the like, and such protection 
by a gum arabic solution is not needed even though a 
plate would remain inactive on a lithographic press for a 
considerable time. 

Exposure of our presensitized lithographic plates may 
be carried out in a printing frame under a source of ultra 
violet light. Carbon arcs may be used but are not re 
quired. Photo-?ood bulbs and “black light” ?uorescent 
tubes will also give satisfactory results. While the ex 
posure time is not critical, under-exposure may result in 
broken images or no image at all. Extreme over-expo 
sure may cause dirty highlights and blocked-up shadows 
in half-tone areas. While the user of our presensitized 
plates has considerable latitude in the amount of ex 
posure, the foregoing will serve to guide him from undue 

‘ extremes of over-exposure or under-exposure. 
Suggested exposure times for the following light sources 

are: 

Minutes 
Bank of 15 watt BL light tubes at 6" __________ __ 2-4 
35 amp. carbon are at 24" ____________________ __ 1~2 

After exposure the plate (where a diazo resin is used 
as the sensitizer) is desensitized by wiping with a solu~ 
tion of gum arabic, which dissolves and removes the un 
reacted diazo sensitizer. At this point the image is invis 
ible. While the plate is still Wet with the gum arabic solu 
tion, an image developer or strengthener consisting of a 
resin emulsion (or, alternatively, a printer’s developing 
ink of conventional type) is poured on the plate and 
rubbed in quickly with a soft pad or cotton wad. The 
excess image developer should be wiped away before it 
dries completely. The resinous portion of the image de~ 
veloper should preferably contain a pigment or dye which 
will make the image clearly visible as the particles of resin 
adhere to the hydrophobic and organophilic image. The 
plate is then ready for the press, or it may be coated with 
gum arabic if it is to be stored before use. 
Our lithographic plates require the use of less water 

on a lithographic press than is required where the con 
ventional prior art grained zinc plates are used. This is 
a factor in giving more brilliant colors in lithographic 
reproductions made from our plates, since the reduction 
of color brilliancy caused by emulsi?cation of water and 
ink in the case of grained Zinc plates is greatly minimized 
where our plates are used. 
Where our plates are used, less ink is also required to 

give the same tone values in the ?nished work, and espe 
cially so in multicolored printing, thereby signi?cantly 
reducing the drying time required between the printing 
of successive colors. 

After our plate (made, for example, with a diazo light 
scnsitive resin) has been installed on a lithographic press. 
the gum arabic coating (if previously applied) is removed 
by sponging with water or with a weak fountain solution. 
The fountain rollers should be dropped ?rst and, after a 
few revolutions, the ink rollers may be dropped. The 
image should ink up quickly. No special inks or fountain 
solutions are required, and most materials commonly used 
for this purpose will be found to be satisfactory for use 
with our plates. in order to obtain the maximum number 
of satisfactory impressions, the press should be carefully 
adjusted to the least pressure consistent with quality 
printing. 
Our lithographic plates are of such nature, due to 

the particular materials and the thickness thereof, that 
they do not wrinkle or stretch during processing or on 
the press (as do paper or plastic planographic plates, for 
example) and, therefore, are particularly suitable for 
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lithographic printing, even where very accurate registra 
tion is required. 
One advantageous type of aluminum foil to be used for 

our process, in the manner above described, is one pro 
duced by the Aluminum Company of America and desig 
nated as “381-119,” the same containing about 1.25% 
manganese alloyed with the aluminum. There are some 
other types of aluminum foil or sheeting which would be 
too soft and pliable to be well suited for our use if 
employed in the form of relatively thin gauge sheets, 
although any commercial type of aluminum which is stiflc 
enough to resist wrinkling and creasing, in the form of 
thin sheets or foil, may be employed. 

While aluminum appears, at the present time, to be 
our preferred metal backing sheet material, on the basis 
of cost, handling properties and such like, we have also 
successfully employed sheets of lithographic zinc, foils 
of copper, lead and tin, electro-deposited chromium and 
copper surfaces, sheets of commercially pure magnesium,' 
polished sheets of tantalum and a sheet of titanium known 
as Ti-75A, treating the same with a silicate or the like, 
as above illustrated, to render the metal surface perma~ 
nently hydrophilic and to provide a scum-preventing film 
or surface to which an insoluble diazo image will strongly 
adhere. Still other metals may be employed in making 
our presensitized planographic plates, so long as a strongly 
adherent or chemically bonded silicate or other perma 

‘ nently hydrophlic coating or treatment can be applied 
thereto, with suitable control of conditions, but we believe 
that the amphoteric metals, as a class, provide the best 
surfaces on which to apply silicate or equivalent perma 
nently hydrophilic surface treatments. 

While water-soluble or water-dispersible silicates of 
commerce are the most desirable and convenient materials 
for producing permanently hydrophilic surface treatments 
on metal sheets for our purposes, yet with variations in 
metal sheets and/or with variations in the light-sensitive 
organic material to be employed and/or with variations 
in the treating procedure, treating materials other than 
the water-soluble silicates may be useful or even pre 
ferred. 
For example, other silicon~containing compounds such 

as “Ludox” colloidal silica or saturated solutions of cal 
cium silicate have been employed by us, experimentally, 
as treating materials, because of special characteristics of 
these solutions, such as stability, lower alkalinity and 
others. Certain non-silicon compounds, e. g. certain poly 
hydroxy and polymolecular organic acids have also been 
experimented with, which render metal surfaces perma 
nently hydrophilic and of a scum-preventing nature, and 
provide a strong bond between the metal surfaces above 
described and light-reacted diazo resin or the like. Fur 
ther information on this matter will be made the subject 
of a separate application. 
Where solutions of calcium silicate or silicic acid are 

used, for example, in place of sodium silicate, treating 
temperatures of the order of ISO-212° F. can be used, and 
the conditions of treatment may otherwise be similar to 
those described above for sodium silicate. 
Diazo materials, especially diazo resins, have been de 

scribed herein as the preferred light-sensitive materials 
for our purposes. However, variations in this regard are 
contemplated. 

it has been found, for instance, that the azide of our 
preferred diazo resin can, with suitable modi?cations, 
be used as the light-sensitive coating. This polymeric 
azido resin is not water soluble and only slightly soluble 
in common organic solvents, but a concentration suitable 
for coating can be obtained using as solvents toluene or 
methyl cellosolve, or mixtures of these, or other organic 
solvents. After exposure through a negative or stencil 
the un-light-decomposed azide can conveniently be re 
moved by a water-toluene mixture, leaving a hydrophobic 
printing image of water-insoluble, light-reacted azide. 

It is possible to prepare and use, as light-sensitive ma 

10 

15 

25 

35 

45 

50 

terials, other polymeric azido resins, particularly aromatic 
azido resins, which seem to be particularly useful, and 
also aliphatic azido resins. Similarly, diazo oxides (see 
“The Aromatic Diazo Compounds,” by K. H. Saunders, 
published 1949 by Edward Arnold & Co., London, page 
29 thereof), both mono- and poly-molecular have been 
found to be useful light-sensitive compounds in making 
our plate. The mono-molecular imino-quinone-diazide 
(see page 24 of said book by Saunders) made from the 
monomer of our preferred diazo resin has also been 
found to be useful. ‘Certain parwtertiary-amino-diazo 
resins can be prepared and are useful. The preparation 
of polyvinyl cinnamate light-sensitive materials has been 
recently disclosed and at least certain of these materials 
have been found to be useful in the practice of this 
invention. 

While we have just pointed out variations and modi? 
cations of our invention, the form of our planographic 
plate which has been marketed by the assignee of this 
application since a few months prior to the ?ling of our 
aforesaid parent application Serial No. 199,566 is made 
with an aluminum sheet, having a permanently hydro 
philic silicate or silicon-containing scum-preventing ?lm 
or surface treatment bonded thereto, and a thin light 
sensitive diazo resin coating over the hydrophilic silicious 
surface. 

Hereinabove we have made reference to various illus 
trative descriptions of lithographic plates in the prior 
art. We are also aware that it has been known or 
suggested heretofore that aluminum be treated or coated 
with sodium silicate, for one purpose or another. For 
example, see: “Soluble Silicates in Industry” by James G. 
Vail, published in the year 1928, by the “Chemical Cata 
logue Co., Inc,” New York, N. Y., at page 371 thereof; 
“The Aluminum Industry,” by Edwards et al., published 
in 1930, by McGraw-Hill Book Company, Inc., New 
York, N. Y., page 771 thereof, for example; Simons, 
U. S. Patent No. 2,132,443, granted October 11, 1938; 
Champion et al., U. S. Patent No. 2,225,736, granted 
December 24, 1940; Ayers, U. S. Patent No. 2,233,573, 
granted March 4, 1941; Toland et al., U. S. Patent No. 
2,311,889, granted February 23, 1943; and Mason, U. S. 
Patent No. 2,507,314, granted May 9, 1950. However, 
none of the patents or other disclosures just identi?ed, 
nor any others to our knowledge, disclose or teach our 
improved presensitized lithographic plate or any plate 
of similar utility or like advantages. Vail describes the 
action of sodium silicate on aluminum as a detergent in 
cleaning aluminum. Edwards et al. describe a use of 
sodium silicate as a corrosion inhibitor. Simons de 
scribes a paper lithographic plate in which silica, freshly 
precipitated from sodium silicate, is used to form, a 
grained printing surface. Champion et al. describe a 
direct image printing plate in which the margins only 
are coated with sodium silicate to provide a smudge 
proof border. Ayers employs sodium silicate, said to 
serve as a protective coating, over the printing face of 
an exposed albuminbichrornate coated zinc plate. Toland 
et a1. provide a rough, grained surface on paper-backed 
lithographic plates by applying to the paper a mixture of 
clay, calcium carbonate or silica, bonded together with 
sodium silicate, as a base for an albumin typelight 
sensitive coating. Mason provides a method for the 
multiple etching of aluminum to produce matte sur 
faces, and may employ sodium ?uoride and sodium sili 
cate in his operation. However, none of these patents 
or publications disclose a presensitized plate of any type. 

It will be understood, however, that our invention 
concerns, not merely a presensitized plate, but a pre 
sensitized plate in which a metal surface, preferably a 
smooth metal surface, e. g. aluminum, is provided with 
a permanently hydrophilic thin film or surface treatment, 
preferably formed from an aqueous sodium silicate solu~ 
tion or equivalent and chemically bonded to the metal 
surface; and having applied to the silicate, or other 
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permanently hydrophilic surface or scum-preventing and 
tone-reducing ?lm, a thin coating of a light-sensitive 
diazo resin, or other light-sensitive organic material 
which, upon exposure to light, will tightly and prefer 
ably chemically bond itself to the silicate or other 
permanently hydrophilic surface. Our presensitized 
planographic plate, of the construction just summarized, 
and hereinabove illustrated, provides a new article for 
commerce and industry. It is a plate which will yield 
high quality reproductions and long plate life, as well as 
ful?lling other objectives above set forth. 
While we have ‘described our novel article primarily 

in connection with its use as a lithographic plate, it has 
other uses. For example, our plates can be used to 
advantage in the photographic preparation of permanent 
metal name plates, instruction panels, templates, Wiring 
diagrams, dial and scale faces, advertising specialties, 
signs, maps and the like. For these purposes, the plate 
is exposed to ultra-violet light through a photographic 
negative, followed by desensitizing and inking or de» 
veloping as described above. The visible image may be 
produced by the use of an ordinary lithographic printing 
ink'or an image developer, such, for example, as that 
disclosed above and also described in detail in the co 
pending application of Myron Hall, Serial No. 239,841. 
After the developed plate with its visible image has been 
washed and dried, it may be used as such, or the surface 
may be further protected by spraying with a clear 
lacquer. Such plates may be fastened to machinery and 
the like, and made a permanent part thereof, to aid in 
the operation and maintenance of the machinery, and 
to identify its parts, its manufacturer, etc. This use 
of our invention is becoming of increased importance. 

Hereinabove We have referred to scumming, scum 
preventing and such like. In “Photography and Plate 
Making for Photo-Lithography,” by I. H. Sayre, published 
in 1949 by Lithographic Textbook Publishing Company, 
Chicago, at page 435, in the Glossary, the following 
de?nition is given: “Scumming-—the press plate takes 
ink in the non-printing areas and transfers it to the 
paper.” Also see “Plate Iroubies in Offset Lithography,” 
Shop Manual No. 31, issued in 1947 by Lithographic 
Technical Foundation, Inc., New York, at page 10 there 
of. Also note use of the terms scum-preventing and 
tone-reducing in Australian Patent No. 155,324. 

Insofar as we are aware, prior to our invention there 
had never been a satisfactory presensitized metal litho 
graph plate; nor had there been any presensitized metal 
lithographic plate on the market. 
Hereinabove we have attempted to describe and illus 

trate our invention in various details, and not to limit 
it. All modi?cations and variations which are within 
the scope of the appended claims are contemplated. 
What we claim is: j . 
l. A presensitized, dimensionally stable plate suitable 

for ‘lithographic printing and related uses, and capable 
of being shipped in light-proof packages, stored and 
then used weeks or months after manufacture, com— 
prising an aluminum sheet having on at least one surface 
thereof a permanently hydrophilic scum-preventing and 
tone-reducing ?lm formed by reacting an aqueous solu 
tion of a soluble silicate with the surface of said 
aluminum sheet, said ?lm overlying and being ?rmly 
bonded to said surface of said sheet and being substan 
tially free of water-soluble material, said ?lm being fur— 
ther characterized in that it will‘cause an in situ in 
solubilized diazo image strongly to adhere to the surface 
of the sheet, and overand in contact with said ?lm a 
thin coating of a light-sensitive diazo resin, said light 
sensitive material being characterized in that, upon 
exposure of the plate to ultra-violet light through a 
stencil or negative, it will react in the exposed portions, 
expelling nitrogen from the molecule and forming a 
water~insoluble hydrophobic and organophilic material 
which is tightly bonded to said permanently hydrophilic 
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?lm, providing a printing image, the light-sensitive resin 
material being readily washed away from the unexposed 
areas, leaving the permanently hydrophilic ?lm bare in 
said areas, said hydrophilic ?lm being further charac 
terized in that it will prevent the metal from causing 
decomposition of the diazo light-sensitive material, thus 
providing long shelf life for the presensitized plate. 

2. A presensitized, dimensionally stable plate suitable 
for lithographic printing and related uses, and capable 
of being shipped in light-proof'packages, stored and then 
used weeks or months after manufacture, comprising a 
thin metal sheet from the class consisting of aluminum, 
zinc, tin, magnesium, chromium and copper, said metal 
sheet having on at least one surface thereof a per 
manently hydrophilic scum-preventing and tone-reduc 
ing ?lm formed by reacting an aqueous solution of a 
soluble silicate with the surface of said metal sheet, said 
?lm overlying and being ?rmly bonded to said surface 
of said sheet and being substantially free of water-soluble 

‘ material, said ?lm being further characterized in that it 
will cause an in situ insolubilized diazo image strongly 
to adhere to the surface of the sheet, and over and in 
contact with said ?lm a thin coating of a light-sensitive 
diazo resin, said light-sensitive material being character 
ized in that, upon exposure of the plate to ultra-violet 
light through a stencil or negative, it will react in the 
exposed portions, expelling nitrogen from the molecule 
and forming a water-insoluble hydrophobic and organo 
philic material which is tightly bonded to said per 
manently hydrophilic ?lm, providing a printing image, 
the light-sensitive resin material being readily washed 
away from the unexposed areas, leaving the permanently 
hydrophilic ?lm bare in said areas, said hydrophilic ?lm 
eing further characterized in that it will prevent the 

metal from causing decomposition of the diazo light 
sensitive material, thus providing long shelf life for the 
presensitized plate. 

3. A presensitized planographic plate comprising an 
aluminum sheet having at least one smooth surface there 

. of rendered permanently hydrophilic by treatment with 
an aqueous solution of an alkali metal silicate, said per~ 
manently hydrophilic surface being provided by a thin 
layer of the reaction product of said aluminum and said 
silicate and being substantially free of water-soluble ma 

— terials, said permanently hydrophilic surface being coated 
with a thin coating of a water-soluble light~sensitive 
diazo resin, said diazo resin being characterized in that, 
upon exposure of the plate to ultra-violet light through 
a stencil or negative, it will react in the exposed por 
tions to form an image of water-insoluble, hydrophobic 
and organophilic material which is tightly bonded to said 
permanently hydrophilic surface, the diazo resin remain 
ing water-soluble and capable of being readily washed 
away clean from the unexposed areas, leaving said per 
manently hydrophilic surface bare in said areas. 

4. A plate suitable for use in planographic printing 
and related uses comprising an aluminum sheet having 
on at least one surface thereof an extremely thin layer of 
the reaction product of said aluminum sheet and an 
aqueous solution of an alkali metal silicate, providing a 
permanently hydrophilic surface, said surface being sub 
stantially free of water-soluble materials, and said sur 
face having thereover a thin coating of a water-soluble 
light-sensitive diazo resin, which, upon exposure of the 
plate to ultra-violet light through a stencil or negative, 
will react in the exposed portions to form an image of 
water-insoluble, hydrophobic and organophilic material 
which is tightly bonded to said permanently hydrophilic 
surface. 

5. A plate suitable for use in planographic printing 
and related uses comprising a sheet having as at least 
one surface thereof a metal from the class consisting 
of aluminum, zinc and tin, and over and bonded to the 
surface of said metal an extremely thin layer of the re 
action product of said metal and an aqueous solution or‘ 
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an alkali metal silicate, providing a permanently hydro 
philic surface thereon, said surface being substantially 
free of water-soluble materials, and said surface having 
coated thereover a thin coating of a Water-soluble light 
sensitive diazo resin. 
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