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PATENT OFFICE.

GEORGE R. CORNW.ALL, OF PORT CHESTER, NEW YORK, ASSIGNOR. Y

MESNE ASSIGNMENTS, TO TIE
PANY, OF XEW YORK, X. Y.

CORNWALL PRINTING PRESS (COM-

PROCESS OF PREPARING ALUMINIUM PLATES FOR SURFACE PRINTING.

- SPECIFICATION forming part of Letters

Patent No. 620,868, dated October 5, 1897,

Application filed July 9, 1896, Serial No, 598,300. (Specimens.)

Fo all whom it maiy concern:

. Beit known that I, GEORGE R. CORNWALL,

IO

& citizen of the United Srates, residing -at
Port Chester, county of Westchester, State
of New York, have invented certain new and
usefui Improvements in Processes of Prepar-
ing Aluminium Plates for Use in Surface
Printing, of which the following is a speciii-
cationi, - S

In preparing theordinaryaluminium plates
of commerce for use in surface printing it is
found that the metal is tainted with certain

- 1mpurities which prevent its successful use

. 20

as a printing-surface. |
The object of the treatment which forms

‘the subject of this invention is to remove

these impurities that are an impediment or

drawback and also to render the plate more

porous and sensitive to the design. .
The first step of my process is, by mechan-
ical or chemical action, to remove the outer

- shell or skin of the metal usually formed in

30
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. plate with water. The next step is.to dip
- the plate in a bath of acid for the plurpose of -

33
~a mixture of mitric and hydrofiuoric acid,

. rolling from the ingot and also to get down
 'below any surface seratches or blemishes on

25

the metal and present a true even surface for
the design. The next step.after I have re-

moved the outer shell is to treat the plate

with ‘an alkaline solution (preferably canstic
potash) of strength sufficient to dissolve any
greasy matcrial that may be on the surface
or in the metal within reach of the alkali.
The next step is to wash the alkali-from the

removing further impurities,preferably using

W e skt o oy p— T — e e, . =

- which removes cerfain surface dirt or im-

- purity that the potash does not reach, also

dissolving silicon iron, copper, and theironids
30

or ahy material that may huve been forced

‘into the plate in the operation of Tolling the

plate, and also any earthy material that has

- been incorporated in tho plate either in the

productionof the ingot or the subsequent pro-

~duetion of. the plate- from the ingot. Then

the acid is removed by washing in cold water.

~Any remaining trace of acid is then neutral-
~1zed by dipping the plate in a neutralizing
~ solution and the plate washed aguin,

More in detail, my process is as follows: I co
lake, say, a sheet of aluminium of commerce
' which has on it and in it not only the ordi-
| nary commercial imparities, seratches, and
blemishes, but the shell ar skin whieh is
| caused by the rolling of the plate. The roll- 55
Ing has compacted the surface particles more
densely than the interior. I first remove the
sald blemishes, seratches, and skin by buffing
or rubbing down the surface, using for this
purpose means which are adapted to the pro- 6o
duction of the desired grain or-surface finish,
according to the parsicular work to which the
plate is8 to be applied. For'example, for a
‘plate which is intended for stipple or line or
brush work I use a buffing or grinding disk 6g
having a felt or flannel face-and as an abra-
i dant I preferably use powdered pumice-stone
slightly moisteuned, . while for producing a
plate which isintended for crayon.or grained
| work I produce the desired surface by sub- 70
j jecting the plate to the abrading action of wet
powdered grit of some kind rolled, over the
surface of the plate by small quartz pebbles
‘or marbles, the size of which is varied aceord:
ing to the size or character of grain desired.\7s
| In’either case it is necessary and essential to
my process that the abrading action should
be carried on to a sufficient extent to entirely
remove the outer coinpressed skin independ-
ent of the Qulling, graining, or roughening of 8o
the surface. The point at which this result -
‘1s'accomplished can only be determined by
actual experience—that is, by taking impres-
siong wilh the platesandascertaining whether
‘the design remains clear after a number of -85 -
impressions  If it, does not do so even when
the chemical cleaning process hereinafrer de-
-8cribed has been tharoughly effected, it indi-
cates that a deeperabrasion isnecessary. On
further cutting away of the skin to a certain go
‘extent it will be found that a design ¢an be
produced thereon which will remain perma-
nently clear, and yet the grain or degree of
roughness of the plates .inay be the same as.
in the first case, when an imperfect result was ¢
obtained, the difference in effect being due -
to the fact that in the second case when the
' skin has been completely removed there will




- tion is used hot or eold.

washed in water to remove an

s

~and éighty per centum of +
addedhydroluoric acid until 4 marked action

be exposed to.receive the design a suiface of |

soft porous aluminium which has peculiar
holNing and absorbent qualities. I thensub-

Ject the plate to a bath in an alkaline solu- |

tion, preferably caustie potash. Thestrengh
of the solution depends on whether the solu-
Ordinarily at a tem-
perature ot 70° thesolution may be ten pounds
of caustic soda to twenty gallons of water.

The plate must not be left in long enough to

blister it and the length of time it should be
left in depends on the strength of the solu-
tion. When the flate has becomey peculiar
slaty black, which will be readily recognized
By any one accustomed to the operation, the
treatment has proceeded far enough. The
plate is then removed trom the solution and
y alkall that is
upon ifs surface. Next the plite is '

solution consisting of ghont-twenty-ver-con-
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sumof concentrated nitric acid of commerce
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npon the plite is noticed. The quantity nec-
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exsary for this is about one to two per cent. of;
1 removes |

hydroflnoric_acid. This acid-bat

"“l.,..__‘

any surface dirt or impurity which may have

remained after The alkaline treatment, any

foreign metallic particles, such as copper or

30

o= m T e —— e w gy e w o

—_—
i e g - Y r— e i g B

iren, and any grrit ordirt that may have been
pressed into the métal by the rolls, also any

- oxidsof aluminiam And silicon. As the plate

35
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lies Tn the bath jt is wiped until the dark sur-
face is entirely removed .and the plate has a
uniform, brilliant, silvery aspect. The plate

' 18 then removed from the acid and very thor-

- water.
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oughly washed in water, preferably using hot
Any acid remining on the plate is
neutralized by then washing the plate in a
solution of alum, lime-water, of any other
suitable neutralizing material..- Then the

| plate is washed in elean water, and upon dry-

.ing the plate is ready for the design.

- The above-given ingredients and propor-

‘tions may be varied according to the result

desired. -In particular I may substitute for
the hydrofluoric acid a small propcrtion of

.. hydrochloric or a small proportion of sulfurie

aeid, and for the canstic potash caustic soda
or other alkaline material. Preferably the
reagents used are those first given above.

|
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tiaving thus described my invention, the

following is what I elaim as new therein and
desire to secure by Letters Patent: '

1. The process of preparing alupiin.um
plates for surface printing which consists in
removing the cuter compressed. or denser

the open-grained interior of the plate ex-
posed-to form the printing-surface, substan-
tially as set forth. _ |

- 2. The process of preparing aluminium
plates for surface printing which consists in
first removing the outer cempressed skin or
surface, then subjecting the plate to the ac-

55

layer or surface of the plite, so as to leave

60
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tion of a caustic alkaline bath and subse-

quently to &an acid-bath, and removing ail re-
sulting salts from--the surface of the plate,
substantially as set forth. | '

3. The processof preparing alnniinium sur-
face-priuting plates consisting in first abrad-
ing thesurface to remove the hard compressed
shell and at the same time give the plate the
desired finish, then treating the plate in an
alkaline and then in an acid bath to remove
the impurities, substantially as set forth.

4, The processof preparing aluminium sur-
face-printing plates consisting in first remov-
ing the hard compressed shell or skin of the

plate and giving it the desired finish and then

chemically dissolving out the impurities with-
out impairing thesurface finish, substantially
as set forth, . - '

5. The processof preparingaluminium sur-
face-printing plates which consists in expos-
ing'the plate in a*egustic alkaline bath, and
subsequently in a bdth containing nitric acid
and a small proportion of hydrofiuorie acid,
and removing the resulting salts from the

surface of the plates, so as toleave the latter go

exposed to form the printing-surface.

6. The process of opening up the grain and.
purification of aluminium surface-printing
plates, consisting in exposing the same in a

75
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caustic alkaline bath and subsequently in a 95

bath containing.niiric and hydrofluorie acids,

and removing the resulting salts from the

surface of the plate, substantially asset forth.
_' GEO. R. CORNWALL.
Witnesses: =~ |

' HARRY E. KNiGHT,

JOHN MULLALY.
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