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3 Claims. 

This invention relates to improvements in 
aluminum or aluminum alloy printing plates, 
Such as engraving plates. 
The art of printing includes three general types 

of processes which, depending upon the nature 
of the Surface from which the printed impression 
is reproduced, may be designated broadly as en 
graving, lithographing and typographical repro 
duction. This invention is particularly con 
cerned with the metal plates used in the typo 
graphical or letter press printing processes and 
the engraving processes. The plates, rolls or 
other forms of printing media used in these 
processes are generally formed of copper, zinc, 
Or, more recently, aluminum. Because of the 
relative softness of the metals used for this pur 
pose, the wear on the surface of the plates inci 
dent to the reproducing operation, as well as in 
the ink-wiping step of the engraving process, 
tends to rapidly efface the design previously pro 
duced upon the plate surface and limits the num 
ber of satisfactory prints obtainable from each 
plate. Several methods have been proposed for 
increasing the useful life of such plates by in 
creasing the wear-resisting qualities of the repro 
ducing Surfaces, but no satisfactory means has 
been proposed for improving the wear-resistance 
of printing plates formed of aluminum or an 
aluminum alloy. 

It is the object of my invention to provide 
aluminum or aluminum alloy printing plates 
having surfaces of substantially increased wear 
resistance, and more particularly it is my object 
to provide aluminum or aluminum alloy engrav 
ing plates from which a greater number of satis 
factory prints can be made than has heretofore 
been possible. 

In the methods heretofore devised for increas 
ing the Wear-resistance of various types of print 
ing plates it has been customary first to produce 
the desired design upon the face of the plate and 
thereafter to treat the plate in such a manner 
that a hard, wear-resisting surface is deposited 
thereon; for example, by chromium plating the 
Surface. These methods are open to several ob 
jections. In many cases, the hard coat is not 
Sufficiently adherent to the Surface of the metal 
to withstand the stresses to which such repro 
ducing Surfaces are subject. 
I have found that if an aluminum or aluminum 

alloy plate, and by the term “plate' I mean plate, 
roll or other similar form, is first provided on 
its Surface with a suitable aluminum oxide coat 
ing and the desired design is subsequently pro 

i duced thereon, the difficulties heretofore en 

(C. 101-401) 
countered are minimized. The printing plate So 
produced has a hard, adherent Surface which is 
more wear-resistant than aluminum plates here 
tofore known for this purpose and which may be 
used in the reproduction of a greater number 
of copies of the desired design than has hereto 
fore been possible. 

In producing the improved aluminum print 
ing plates of my invention, the oxide coatings 
provided on their surfaces should have an appre 
ciable thickness. By the term "oxide coating" 
used herein and in the appended claims, I mean, 
therefore, a layer of aluminum oxide of Substan 
tial thickness, such as is produced on aluminum 
by chemical treatment, either with or without the 
use of externally applied electrical energy, but 
it does not include a thin film of aluminum oxide 
such as is produced on the aluminum surface by 
contact with air. The term "aluminum' as used 
herein and in the appended claims includes 
aluminum and its aluminum-base alloys. 

For the purpose of my invention the oxide coat 
ing should be characterized by a hardness Sub 
stantially greater than that of the metal surface 
itself, by an adherence which will withstand the 
stresses to which such reproduction surfaces are 
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subjected, and by an elasticity which will pre 
vent chipping of the coating when the plate is 
subsequently provided with the desired design. 
For this purpose I have found that methods 
known in the art of oxide coating may be used, 
such, for example, as the treatment of the alumi 
num surface by immersion or otherwise with a 
solution of an alkali carbonate containing a rela 
tively small percentage of a soluble dichromate, 
or by anodic oxidation of the aluminum in a Suit 
able electrolyte, such as a solution of Sulfuric acid, 
chronic acid or Oxalic acid. prefer, OWever, 
to use an anodic oxidation process, as I have 
found that harder, more adherent coatingS Inay 
be obtained thereby. 
When anodically coating printing plates in sul 

furic acid electrolytes, I prefer making the plate 
to be coated the anode in an electrolytic cell in 
which a 5 to 10 per cent solution of sulfuric acid 
is used as the electrolyte. I then impress upon 
the anode a current having a current density of 
10 to 20 amperes per square foot of anode Surface 
for a period of about 30 minutes, while main 
taining the temperature of the electrolyte be 
tween 20 and 30 centigrade. Under these con 
ditions I have been able to produce oxide coat 
ings which are particularly hard, dense, and ad 
herent, and which are, consequently, very satis 
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factory for the purposes of this invention. Quite o 55 



2 
satisfactory results may also be produced by 
anodically coating the aluminum, using as the 
electrolyte a chromic acid solution containing 
about 3 to 5 per cent chromic acid or an oxalic 

5 acid solution containing about 3 to 5 per cent 
. Oxalic acid. 

The oxide-coated plate thus produced may 
then be provided with the design which it is 
desired to reproduce by any suitable means. 

10 Such oxide-coated aluminum plates are particu 
larly suitable for use as engraving plates in the 
reproduction of etchings produced by the dry 
point method. In the dry point etching method 
the design to be reproduced is cut into the face 

15 of the plate by means of a sharp instrument. 
This operation is usually performed by hand by 
a skilled artisan. The engraving or cutting is 
done in Such a manner that a thin Wire edge. 
of metal which protrudes slightly above the sur 

20 face of the plate is left along one side of the 
cut. These wire edges or burrs serve as the 
contact points between the plate and the ma 
terial to be printed and it is possible to produce. 
Satisfactory prints from Such engraving plates 

25 only so long as these protruding wire edges re 
main on the surface of the plate. The Wear on 
the plate rapidly removes these wire edges, and 
in the case of ordinary aluminum plates en 
graved in this manner about 5 to 10 good prints 

30 can be obtained, depending upon the care with 
Which the ink-wiping and reproduction opera 
tions are performed, and to some degree upon 
the nature of the aluminum or aluminum alloy 
of which the plate is made. However, aluminum 

35 plates which have been suitably oxide-coated, 
when engraved by this method, have a useful 
life several times as long as that of an uncoated 
plate of similar metal. The oxide coating, be 
ing harder than the metal itself and being flex 

40 ible and adherent, serves to reinforce the burr 
and prevent its wearing away. 
The following example illustrates the results 

obtained by my invention when used in connec 

2,084,685 
tion with aluminum engraving plates. A plate 
of pure aluminum of commercial grade was 
anodically coated in a 7 per cent aqueous solu 
tion of sulfuric acid, using a current density of 
12 amperes per square foot for a period of 30 
minutes. The temperature of the electrolyte was 
maintained at 25 centigrade. A very hard, flex 
ible and adherent coating of aluminum oxide was 
thus produced on the plate. The oxide-coated 
plate was then engraved with a suitable design 
in the usual dry point manner. The engraved 
plate thus produced was then used in reproduc 
ing ten prints of the design. The etching plate, 
after printing this number of etchings, still re 
tained a good printing surface, showing no Sub 
stantial effect on the engraved lines, and WaS in 
suitable condition for the reproduction of a con 
siderable number of additional prints. A similar 
aluminum plate which had not been oxide 
coated, when engraved in the same manner, 
was capable of producing less than ten satis 
factory prints. 

claim: 
1. An improved aluminum engraving plate 

having a hard, adherent, Wear-resisting coating 
and provided with an intaglio design the lines 
of which are defined along one edge by raised 
portions of metal, said raised metal edges being 
reinforced by Said coating. 

2. An improved aluminum engraving plate 
provided on its surface with a hard, elastic and 
adherent coating consisting substantially of alu 
minum oxide and having impressed thereon an 
intaglio design the lines of which are defined by 
raised portions of metal along their edges, said 
raised metal edges being rendered Wear-resistant 
by said aluminum oxide Coating. 

3. An improved aluminum engraving plate 
provided on its surface with a hard, elastic and 
adherent coating consisting substantially of alu 
minum oxide and having impreSSed thereon an 
intaglio design. 

PERRE R, , EIOGENER. 
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