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3 Claims. (C1. 41-39) 1. 
The present invention relates to a process for 

producing lithographic printing plates having in 
proved qualities and characteristics. More par 
ticularly the invention relates to a process for 
treating aluminum sheets to prepare lithographic 
printing plates which process involves combined 
mechanical and chemical treatment of the alu 
minum sheets to produce printing plates which 
have improved qualities and characteristics not 
heretofore obtainable. 
Among the objects of my invention are to pro 

vide aluminurn lithographic printing plates which 
can be used to produce large numbers of copies 
of printed or other matter, which have indefinite 
shelf life, which reduce the time and cost of 
preparation for printing, which resist oxidation, 
Which require no scrubbing, counter-etching or 
pre-etching by the user, which perform uniform 
ly in all weather conditions and which perform 
Satisfactorily irrespective of the manner in which 
the image is placed on the plate. Another ob 
ject of the invention is to provide an aluminum 
printing plate which will reduce the cost of lith 
Ographic printing by enabling complete runs to 
be made with one plate, thereby eliminating re 
makes and idle presses while remakes are being 
prepared. Still another object of the invention 
is to provide a process which imparts absolute 
unifornity to lithographic plates. 

Present conventional metal lithographic plates 
are marble grained to provide a surface which 
Will retain the image and which will hold a sheen 
Or film of moisture on that portion of the sur 
face of the plate which is not covered by the 

Marble graining is accomplished by agi lmage. 
tation of marbles on the surface of the plate in 
the presence of moisture and a powdered abrasive. 
Such plates must be scrubbed and counter-etched 
to remove oil which has been adsorbed by the 
metal during rolling and also to remove particles 
of abrasive and metal which remain in or on the 
grained Surface. The marble graining process 
is expensive and requires considerable skill. 

Metal lithographic plates have also been pro 
duced by Subjecting surfaces of the plates to cer 
tain chemicals which produce a grain similar in 
appearance to the marble grained plates. Chem 
ically grained plates are now used almost exclu 
sively for those operations in which the image 
can be applied directly to the plate, such as by 
typing. The action of the graining chemical ap 
pears to be progressive and such plates have been 
found to have relatively short shelf life. - 

Both marble grained and chemically grained 
plates are quite susceptible to oxidation which 
makes the plates extremely difficult to handle in 
tropical climates and during hot humid weather. 
Aluminum is exposed to oil during the rolling 
Operation to form sheets. It appears that some 
of this oil remains adsorbed in the metal of the 
sheets. In both marble grained and chemically 
grained plates there is a tendency for this oil to 
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2 
seep.into the grain after the plates have been 
stored for a short time. It will be apparent that 
presence of oil in the grain is deleterious in a 
printing process which depends upon immisci 
bility of water and oil. 
I accomplish the objects of my invention and 

overcome the foregoing deficiencies in prior lith 
ographic plates by using a novel tWO step me 
chanical graining process followed by a chemical 
treatment. 

Referring to the accompanying drawing, which 
diagrammatically illustrates one form of appara 
tus for the mechanical treatment of the plates, 
the reference nuneral designates an aluminum 
sheet which may be of the size and configuration 
of a lithographic printing plate or which may be 
a larger sheet from which a plurality of such 
plates are to be cut. The plate is positioned 
on a flat horizontal support such as a bed 2 pro 
vided With rollers 3 so that it can be noved over 
a track or support . The aluminum sheet f is 
at least 99% pure aluminum which is known in 
the trade as “purity stock' and which is virgin 
aluminum containing no scrap. The hardness 
of the sheet is that known in the trade as "half 
hard minus.' 
A first rotary brush 5 mounted on a power 

driven shaft 6 is positioned above the bed 2 in 
position to contact the upper surface of the plate 
. A second brush is mounted on a power 

driven shaft 8 above the bed and is similarly po 
sitioned to contact the upper surface of the plate. 
The bed 2 moves in the direction of the arrow 
9 and the brushes 5 and 7 rotate in the direc 
tion of the arrows ) and respectively. 
The brush 5 is provided with hardened steel 

bristles 2 having diameters of .008 inch to .009 
inch. The brush is provided with hardened 
Steel bristles of .005 inch diameter. The shafts 
6 and 8 are driven at such speeds that the outer 
end of the bristles 2 and 3 have peripheral or 
linear Speeds of approximatly 1400 feet per min 
ute. In actual practice the brushes 5 and are 
equal in diameter and the shafts 6 and 8 are 
driven at equal speeds. I have obtained the ad 
vantages of my invention by using brushes of 6 
inches diameter rotating at speeds of 900 revolu 
tions per minute, which causes the ends of the 
bristles 2 and 3 to have linear speeds of about 
i414 feet per minute. The bed 2 and the plate 
are moved in the direction of the arrow 9 at 

a Speed of approximately 17.5 feet per minute. 
The bristles 2 of the roller 5 break the “skin' 

of the aluminum sheet and produce a decided 
grain which is relatively coarse. The bristles 3 
of the brush appear to modify or subdue the 
coarse grain produced by the brush 5 and the 
sheet is left with a beautifully uniform grain. 
The aluminum sheet is then ready for the 

chemical treatinent which modifies the mechan 
ically produced grain and conditions the plate 
for use to obtain the objects and advantages of 
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the invention. I add calcium hydroxide to hot 
water in an amount in excess of that which can 
be dissolved. The temperature of the bath is a C 
curately maintained at 180° F. by means of ther 
mostatically controlled electric heaters. A Satu 
rated solution of calcium hydroxide and water is 
thus produced. I have found it advisable to per 
mit the freshly prepared solution to age or season. 
at the 180° F. temperature for about one hour 
before use. The aging or Seasoning is also found 
desirable after additional calciuin hydroxide has 
been added to a bath which has already been 
used. The aging or seasoning eiiriinates any 
tendency toward the formation of a coating on 
the plates or sheets. 
The brush grained sheet which has been ne 

chanically prepared as described above is in 
mersed in the aged or seasoned bath for 40 sec 
onds, the bath being naintained at the ternper 
ature of 180° F. These values have given the best 
results and the tenerature cf the bath and the 
time of inizersion of the alurin in sheets ap 
pear to be quite criticai. It is possible to use 
temperatures as low as 2.75 or as high as 185° 
but the time of iniilesion must be adjusted ac 
cordingly. At temperatures below $5° F. the 
bath is not effective. If the tenaperature, of the 
bath is elevated above about 135° E. or if the 
plate is left in the oath for too long an interval, 
the plate will he chemically grained and the asi 
vantages of the rechanical pietreatinent will be 
Ecst. Innersion titnes of froii. 25 to 55 secords 
are possible but have found that the fill edivain 
tages of the invention canino is obtained Wit. 
innersion times below 35 or above & Seconds. 
The aluminum sineets or plates are withdrawi: 

from the bath and proYiptiy Scrubbed with a ro 
tary brush having fibre rises operating indie 3. 
constant spray of fresh water. The plates (Gay 
the be passed between Winge: 'olis to "ennoye 
excess water, force died by iniid heat, or air 
blast, inspected aid packed. 

Fiates produced according to the fol'egoing 
grocess are renakably resistant to oxidation. 
One of inly plates WaS placed in a tropical OOil 
maintained by the United States Array for test, 
purposes under conditions of high temperatile 
and excess hidity. After a period of 35 days 
the piate W3s found to he in perfect condition. 
The chemical treatinent, appears to completely 
renovel or effectively Sea any residual within 
the netai of the plates aid this elixirates the 
oil hazard aid the necessity for scribing aid 
couinter-etching the giates prior to use. air inot, 
aware of the precise attle of the chemical action 
which OCCui's during in Crsiot. Of the gates in 
the bath. Tei'a is conside; 8.30 foal Whig 
the sheets are innersed in the bath. The a 
pearance of tie gained Suiriaca is soilewhat 
chainged, although no coating appears to be 
iforned on the Sheets. The registia:ce to OXiation 
is greatly inci'eased and this exhabies the pates 
to be stored iniefinitely before tise and cases the 
plates to handle and produce efficiently under 
even the Rhost adverse Weather condiigis. 
Ay piates are sensitive to all known iiiage 

forting naterials; and at the Sanhe tine are quite 
Susceptiihete action. Of & Standistic plate etc. as 
after their ages inave been Oaced Or inse plates. 
The susceptibility to the action of the piate etch 
on the portion of the piate inst covered by the 
inhage enahies the giate to produce a ciean aind 
sharp image without, tone or scum outside the 
inage. 
by applying the sensitizer to the grained surface 

Miy plates Ray be usiformly. Sensitized 
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of the plate by hand and the platess do not re 
quire the whirling action of a whicle'. However, 
if desired the plates can be sensitized by Wetting 
with water, placed on a whirler and Sensitized in 
the manner conventional with marble grained 
plates, 
My plates have been used to produce 215,000 

copies of printed matter Without res3.akes and 
without loss of quality of reproduction. This 
number is far in excess of the numbers which it 
has heretofore been possible to produce With a 
single plate and is of tremendous practical and 
economic advantage because it enables extremely 
large runs to be made without "remakes.' 
The practice of my process is inexpensive and 

the cost of producing the improved plates is relar 
tively low. The process can be conducted in a 
more or less continuous manner. The apparatus 
which has been described above is exemplary Only 
and it is apparent that other arrangements of 
apparatus would be suitable So long as the action 
on the aluminum sheets or plates remails eSSen 
ially unaltered. 
Having thus described my inventich, I clain: 
i. A process for producing a lithographic plate 

which comprises brushing one side of a sheet of 
at least 99% pure aluminum with a first brush 
having relatively coarse steel bristles to tear the 
skin of the sheet and to form a 30arse grain, 
brushing said side of Said sheet With a steel brush 
having relatively finer bristies to Subdue the 
coarse grain formed by said first brush, iminars 
ing said sheet in a saturated aqueous Slution of 
calcium hydroxide maintained at a tengerature 
between 175° F and 185 F. for a period of from 
about 25 seconds to about 55 Seconds, and Water 
scrubbing and drying said plate. 

2. A process, for producing a lithogi'apinic plate 
which comprises brushing one side, of a sheet of 
at least 93 percent pure aiunilin With 3, first 
brush having steel bristles, approxirately .003 
inch in diameter rowing at a Speed of aboluti400 
feet per minute, brushing Said. Sheet. With a Secr 
oad brush having Steel bristles approxiiiately .005. 

5 inch in diameter Enqving at, a Speed of about 1400. 
feet per minute, inner:Sing Said piate for from 35 
to 45 seconds, in a satu’ated agueous Solution of: 
calciuin inydroxide itainiaired at, about 130. F., 
and Water, Scrubbing, and drying Said plate. 

3. A process for prociuging a lithographic print 
ing plate which comprises, passing a sheet of at 
least 99% pulle aluminuin into cQntact with a first, 
brush having Steel bristles, of a diamete; of ap . 

23d 6flap . proximately .008 inch moving at a SC 
proximately 1400 feet, per minute, passing the 
sheet beneath a Second brush having Steel bristles 
of approximately .005, inci), dia:Reter Ioving af, a. 
speed of approximat&ly 1400 feet per minute, said: 
plate being noved oppositely to the direction, of 
naOveinert of the engaging bristies; aft, a linear 
Speed of approximately, 17.5 feet per minute, in 
1:1ersing Said plate for approximately 40. Seconds. 
in a bath consisting of a Saturated aqueous solu 
tion of calcium hydroxide imaintained at about, 
180° F., and Water Scrubbing, and dying said 
plate. 
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