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ABSTRACT OF THE DISCLOSURE

An engraved printing plate having an ink retaining sur-
face of copper is prepared for printing by applying a layer
of a material such as matt chrome which is repellent to
ink but accepts a wetting agent over all of the surface.
A protective coating is applied to the non-engraved part
of the surface. This coating may be powdered bitumen ap-
plied to a film of printing ink and then fused by heat
treatment. The layer of chrome is then removed from
the engraved part of the surface by chemical or electro-
Iytic means and the protective coating is then removed
by solvents.

The present invention relates to processes for the prep-
aration of copper-plate printing plates the engraved lines
of which retain ink and the surface of which apart from
the lines repels ink and retains a wetting agent. Such
printing plates can be used in a copper-plate printing
machine which works without wiping devices which have
been used up to the present time. For this purpose, a
device for applying wetting agent to the plate is situated
before the conventional inking device. This wetting agent
covering the surface of the plate apart from the engraved
lines prevents the surface of the said plate from being
inked, in such a way that during its passage by the ink-
ing device, the ink is only applied to the engraved lines.

According to a process suggested by the applicant
(Swiss patent application No. 18,526/68) starting from
an engraved plate with an ink-repellent material forming
a layer covering the non-printing surface thereof, the
engraved lines are filled with a material which repels
metallic deposits after which a layer of a second mate-
rial repellent to ink, but acceptable to a wetting agent,
is then applied on the surface of the printing plate and,
finally, the material filling the lines is removed.

The present invention concerns a process in which it
is possible to eliminate filling the engraved lines with a
filling material. According to the invention, there is pro-
vided a method for preparing a printing plate for print-
ing, comprising providing an engraved printing plate hav-
ing a surface in ink retaining material, applying a layer
of a second material repellent to ink but accepting a
wetting agent on said surface, and removing said layer
from the engraved part of said surface.

After the layer of second material is deposited, the
surface of the printing plate excluding the engraved part
is preferably coated with a protective coating which is
removed after the removal of the second material. The
second material is preferably matt chromium and is re-
moved from the engraved part by chemical or electrolytic
means, the potective layer not being affected by this treat-
ment. Advantageously, the protective layer is held by
means of a coating of glue previously applied to the sur-
face of the non engraved part of the printing plate, this
coating of glue conveniently consisting of a conventional
printing ink applied by means of an inking cylinder. The
protective layer, cosisting of powdered bitumen is next

10

15

20

25

30

35

40

45

50

55

60

65

70

2

applied to the damp coating of ink, fused by the applica-
tion of heat and, after the removal of the second mate-
rial from the engraved part, the protective layer and the
ink are removed from the surface of the printing plate.

In order to improve the property of the second material
for retaining a wetting agent, it is recommended that the
plate is treated with an electrolytic aqueous solution con-
taining ions which penetrate, for example by capillary
action into the porous structure of the second material.

In such a manner, the outer layer forming the non-
printing surface, preferably of matt chrome, is addition-
ally impregnated with constituents capable of retaining
the wetting agent and repelling ink.

A method of implementing the process according to
the invention will now be described with reference to the
accompanying drawing which is a diagrammatic cross-
section through a printing plate at an intermediate stage
of the method according to the invention.

The printing plate is indicated by the general reference
numeral 1. On a copper plate 14 with engraved lines 15
is applied a layer 16 of chromium which has ink-repel-
lent properties when covered by a wet film. This chro-
mium layer can be deposited by chemical or electrolytic
means,

Next, the non-printing surface of plate 14, i.e. the part
not provided with engraved lines, is covered with a pro-
tective coating which is not affected by the later treat-
ment for removal of the chromium layer 16 from the
lines. For this purpose, the surface of the plate not hav-
ing engraved lines 15 is covered with an adhesive layer
25, composed of a conventional printing ink or another
similar material, by means of an inking cylinder. Care
should be taken to prevent the ink from entering the
lines 15. On the still damp coating 25 the so-called pro-
tective coating 26 is spread in powder form. Bitumen is
preferably used for this purpose. The excess bitumen or
other material used is shaken off and/or removed by
compressed air, the powder being particularly carefully
removed from the engraved lines. By suitable heating of
the plate or only the surface thereof, the powder is
brought to its fusion point so that it forms a solid bitu-
minous layer 26. Simultaneously, the adhesive coating is
dried in such a way that the protective coating only ad-
heres to the surface of the plate where it is not provided
with lines 15.

This protective coating is then capable of resisting a
caustic or electrolytic treatment for removing the deposit
of chromium 16 from the lines. During this treatment it
is advantageous to ensure that all the chrome is removed
but that the under-lying copper is not affected.

The next step consists of removing the protective coat-
ing from the surface of the plate. For this purpose the
bitumen is firstly removed by treatment with naphtha or
naphthalene, for example, after which the underlying coat-
ing of ink or adhesive 25 is dissolved by means of a suit-
able solvent such as phenol. The protective coating can
also be removed by means of trichlorethylene. The fin-
ished printing plate is thus covered with a layer of chro-
mium 16, which repels ink but retains the wetting agent,
on the non-printing surface thereof which does not have
any engraved lines, whilst the engraved lines are in cop-
per which is an ink retaining material.

In order to further improve the properties of the chro-
mium layer to retain the wetting agent, it is recommended
that the plate be treated after the chromium deposit with
an electrolytic aqueous solution, preferably brought to a
temperature of between 50° C. and 90° C., and which
contains ions which penetrate the porous structure of the
chromium especially by capillary action, and which in-
crease the desired property of retaining a wetting agent. In
this way, the chromium is additionally impregnated with
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constituents capable of retaining a wetting agent and re-
pelling ink and which are attached to the chromium by
chemical reaction.

As the electrolytic solution, it is preferable to use a
wetting agent, the composition of which is similar to that
which is applied during printing for wetting the surface
of the plate: such agents are known, for example, in off-
set printing methods, This electrolytic solution may be al-
kaline and contain phosphates, for example.

In order to improve this effect even more it is advan-
tageous to add an adhesive such as gelatine or gum arabic
to the electrolytic solution. Thus a layer having good wet-
ting agent retaining properties which are maintained over
a period of time is obtained. When the treatment takes
place before the application of the protective coating, the
trichlorethylene applied to remove this layer does not af-
fect this impregnation because trichlorethylene has only
physical solubility effects.

On the other hand, treatment of the plate with this elec-
trolytic solution can only be made after removal of the pro-
tecting coating. Consequently, the possible traces of tri-
chlorethylene or other solvents employed for the re-
moval of this protective coating are removed from the
chromium by the constituents of the electrolytic solution
so as to ensure the complete removal of the trichlorethyl-
ene or other solvent used from the chromium.

It has been found in practice that using the process ac-
cording to the invention it is possible to manufacture
copper printing plates having engraved lines with a depth
of up to 0.05 mm. for example.

As the mechanical resistance of copper used for these
printing plates is low, the plate itself, designated by 14, is
made of nickel, engraved with lines, on which a layer of
copper is applied, for example by condensation in a vac-
uum before carrying out the above-described process. A
copper layer 0.0025 mm. thick is sufficient. The treatment
of the plate is carried out as described hereinabove. After
removal of the chromium 16 from the engraved lines, the
underlying layer of copper, which is not affected by the
treatment, forms an ink-retaining surface.

The invention is not limited to the described embodi-
ment. As far as concerns the material which accepts or
tepels ink and retains the wetting agent, this can be any
substance which has these properties and which can be
deposited on the printing plate. The protective layer can
also consist of any suitable material which resists the
treatments for the removal of the ink-repellent material
from the engraved lines. This latter treatment can be car-
ried out by any known mechanical, chemical or elec-
trolytic method or even an electrical process such as elec-
tro-erosion, or by a combination of such methods.

For the removal of the protective layer, other known
mechanical, chemical or electro-chemical methods can be
used, and this treatment can be followed by a polishing
operation to finish the surface of the plate.

It is possible to eliminate the application of a protective
layer 25 and 26 if, after application of the ink-repellent
but wetting agent retaining layer and, possibly, after treat-
ment with an electrolytic solution, this the protective layer
is removed from the engraved lines by a suitable treat-
ment, without damaging the layer of the material covering
the non-printing surface of the plate not provided with
engraved lines.
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What is claimed is:

1. An improved method for preparing an engraved

copper faced printing plate which comprises:

(a) applying to the entire surface of the engraved
copper faced plate a primary layer of chromium
which is repellent to ink but readily accepts a wetting
agent,

(b) adhesively applying a protective coating to the non-
engraved portion of the surface of the plate compris-
ing ink and powdered bitumen,

(¢) removing the chromium layer from the engraved
portions of the printing plate,

(d) removing the protective layer of ink and bitumen
from the non-engraved portion of the plate,

(e) treating the chromium layer with an aqueous elec-
trolytic solution of an alkaline phosphate and an ad-
hesive for improving the ink repellent and wetting
agent retaining characteristics of the chromium layer.

2. A method according to claim 1, wherein said chro-

mium layer is removed as in step (c¢) by chemical or elec-
trolytic means.

3. A method according to claim 1, wherein in step (b)

a printing ink is applied to the non-engraved surface al-
ready coated with chromium and powdered bitumen is
applied over the printing ink, the ink and bitumen fused
and in step (d) this coating of fused ink and bitumen is
removed by treatment with a first solvent to remove the
bitumen and a second solvent to remove the printing ink.
4. A method according to claim 1, wherein the elec-
trolytic solution contains an adhesive selected from the -
group consisting of gelatin or gum arabic.
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