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1

The present invention relates to a brocess for
producing lithographic printing plates having im-
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 aluminum 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 oh-
ject of the invention is o 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
uniformity to lithographic plates.

Present conventional metal lithographic plates
are marble grained to provide a surface which
will retain the image and which will hold g sheen
or film of moisture on that portion of the sur-

face of the plate which is not covered by the.
Marple graining is accomplished by agi-

image.
tation of marbles on the surface of the plate in
the presence of moisture and a prowdered abrasive.
Such plates must be serubbed 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 s grain similar in
appearance to the marble graineq 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. TR
Both marble grained and chemically grained
plates are quite susceptible to oxidation which
makes the plates extremely difficylt 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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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 numeral | desighates an aluminum
sheet which may be of the size and confizuration
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 moved over
a track or support #. The aluminum sheet 1 is

.at least 99% pure aluminum which is known in

the frade as “purity stock” and which is virgin
aluminum containing no secrap. 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
l. A second brush 7 is mounted on a power
driven shaft 8 above the hed 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 I8 and (1 respectively.

The brush § is provided with hardened steel
bristles 12 having diameters of .008 inch to .009
inch., The brush T is provided with hardened
steel bristles of .005 inch diameter. The shafts
6 and B8 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 7 ave
equal in diameter and the shafts § and 8 are
driven at equal speeds. T 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 12 and 13 to have linear speeds of about
1414 feet per minute. The bed 2 and the plate
{ are moved in the direction of the arrow 8 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 12
of the brush 7 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 treatment 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 ac-
curately maintained at 180° F. by means of ther-
mostatically controlled electric heaters, A satu-

rated solution of caleium hydroxide and-water is-

thus produced. I have found it advisable to per-

mit the freshly prepared sclution to age ox seasen

at the 180° F. temperature for about one hour
before use. The aging or seasoning-is-alse-found

desirable after additional calcium hydroxide has .

been added to a bath which has already been

used. The aging or seasoning eliminates any

tendency toward ‘the formation of a ceating on
the plates or sheets.

The brush grained sheet which has begn me-
chanically prepared as described ahove is im-
mersed in the aged or seasoned bath for 40 sec-
onds, the bath being maintained at the temper-
ature of 180° F. . These values have given the best
results and the temperature of the bath and the
time of immersion of the aluminum ghests ap-
pear to be quite critical. It is possible to use
temperatures as low as 175° or as high as 185°
but the time of immersion must be adiusted ac~
cordingly, At temperatures below 175° ¥. the
bath is not effective. If the temperature of the
bath is elevated above about 185° . or if
plate is Ieitin the hath for teo long an interval,
the plate will he chemically grained and the ad-
vantages of the mechanical pretreatment wiil be
lost. Immersion times of from 28 to 55 seconds
are possible but I have found that the fuil advan-
tages of the invention cannct bhe obiained with
immersion times helow 35 or above 45 seconds,

The aluminum sheets or plates are withdrown
from the bath and promptly scrubbed with g ro-
tary brush having fibre bristles operating under a
constant spray of fresh water. The plates mway
then be passed between wringer rolls to remove
excess  water, force dried by mild heai or air
blast, inspected and packed,

Plates produced according to the forsgcing
process - are remarkably resistant to cxidation.
One of my-plates was placed in g trepical room
maintained by the United States Army for test
purposes under conditions of high temperaiure
and excess humidity. Afisr a period of 45 days
the plate was found to be in perfect condition.
The chemical treatment apnears to completaly
remove oy cffectively seal any residual within
thie metai of the plates -and this eliminates the
oil hazard -and the necessity ior scrubbing and
counter-etching the wiates prior to uze. Iam not
aware of the precise nature of the chemical action
which cceurs during immersion of the pldies in
the bath., There ig considerabie foam whila
the sheets are immersed in the beth. The an-
pearance of the egrained surface is somswhat
changed, although no coating appsars tc be
formed on the sheets. The resistance to oxidation
is greatly inecreased and this enables the plates
to be stored indefinitely before use and causes the
plates to handle -and produce efficiently under
evenlr the most adverse weather conditions:

My plates are- sensitive o -all known inage
forming materials

he

after the images-have been vlaced on the plates,
The susceptibility-to the acticn of the plats etch
on the peortion of the plate not covered by -the
image enahles the nlate to nroduce 2 ciean and
sharp image without %one or scum outside the
imsage.
by-appiying the sensitizer to the grained surface

-and ai the same time are guite-
suscentible te action of all standard plate etehes -

My plates may . pe unifcrmly: gensifized-
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of the-plate by-hand and the-plates:do-not re-
quire -the whirling.action of a whigler: However,
if desired the plates can he 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 remakes 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 “remalkes.”

The practice of my process is inexpensive and
the cost of producing the improved plates is rela-
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 otlhier arrangements of
apparatus would be suitable so long as the action
on the aluminum sheets or plates remains essen-
(ially unaltered.

Having thus described my invention, I'claim:

i. A process-for producing a lithographic plate
which comprises brushing cne gide of a sheet of
at least 999% pure aluminum with a fist brush
having relatively cosrse steel bristles to tear the
skin of the sheet and to form a coarse grain,
hrushing said side of said sheet with a steel brush
having relatively finer -bristles to subdue the
coarse grain formed by said first hrush, immars-

ing said sheet in o saturated agueous soluticn of .

caleium hydroxide maintained at a temperature
between 175° F, and 185° F. for a period of from

about. 25 seconds ta about b5 seceonds, and water

scrubbing and drying said plate.

2. A process for producing a lithographic plate
which compyrises brushing one side of a shest of .
at.least 99 percent pure aluminum with g first.

brush having steel bristles approgimately .008
inch in digmeter moving at a speed of about 1400
feet per minute, brushing said sheet with a sec¢-

ond brush having steel bristles approximately .005..

feet per minute, immersing said piate for.irom 35

5 inch in diameter moving.at a speed of alkiout 1400

t0. 45 seconds. in a. saturated aguegus solution of:

calcium hydroxide maintained ab. about 1807, F.,
and. watier.scrubbing and drying said plate.

3. A process for prodiueing a lithographic print-
ing plate which comprises passing a. sheet of.ai

least 99 % pure aluminum into cgniact with a.first.
brush. having steel bristles of a diameter of ap-.

proximately, 008 inch moving at a sus
proximately 1400 feet per. minute, passing. the
shest beneath a second brush having steel bristles

2ad of ap- .

o

of approximately .005 inch diameter moving.af a..
speed of approximately 1400 feeb perminute, said

plate being moved. oppositely to. the divection of

movement of the engaging. bristies. at . a linear

speed of approxzimately 17.5 feel per minute, imn

mersing said plate for approximately 40.seconds .
in a hath consisting of a saturated aqueous solu--
tion of ‘calcium hydroxide maintained at about

i86° ¥, and water scrubbing, snd drying said
plate.
WALTER J. HAUSMAN.
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