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In intaglio printing, it is necessary that doctor areas or
bars be present on the surface of the intaglio printing
cylinder between the individual ink-bearing hollows, re-
lieved areas or so-called cuplets, so that the elastic doctor
will not press into the cavities and so that the ink will not
be removed from the cuplets. Therefore, as is known,
the usual autotypical dividing-up of the image (as used
in book printing and offset printing) is not suitable for
doctor intaglio printing, because the shadows of the image
lack the screen lines which form such doctor bars or areas.

A number of processes are known for the production
of screened copy patterns, in which the shadows of the
image contain doctor-bar-forming screen lines. For ex-
ample, for copying the screen in the film positive, one
can take a preliminary exposure of the screen, and later
copy the image itself. Today such screened diapositives
are generally called “autotypical intaglio printing diaposi-
tives,” but this designation is incorrect, because the di-
viding-up of the image does not correspond to that known
from book printing or offset printing. In the following,
therefore, the expression “surface variable” will be used,
more correctly, in place of “autotypical,” because here
the expansion of the surfaces of the individual image ele-
ments is varied according to the value of the tone, in
conftrast to conventional intaglio printing, where the
value of the tone varies with the depth of the printing
element. However, as compared to customary autotypy,
these screen diapositives have the disadvantage that an
estimate of their tonal value can be formed only with
great difficulty or not at all, for, as a result of the copied
intaglio printing screen lines, the screen diapositives for
the surface-variable intaglio printing appear weak and
faint and give a retoucher hardly any possibility of rec-
ognizing whether the tonal values are correct. In the
case of genuine autotypy——for example, for offset print-
ing—a dark surface in the screen positive is covered and
so exhibits no screen elements and a three-quarter tone is
recognizable and judgable as such, but in the case of a
screen positive for the variable-surface screen intaglio
printing a dark surface has only the same effect as a
three-quarter tone, because it is intermixed with the bright
screen lines which form the doctor bars, and for the same
reason a three-quarter tone of the image pattern in such
a screen diapositive appears approximately only as a half-
tone.

In conventional intaglio printing with genuine half-
tones, the tonal values in the diapositives are judgeable
and therefore the above-mentioned difficulties are not
present for the retoucher. In spite of this, naturally, re-
touching mistakes are unavoidable and are only detectable
when pressure is applied to take a proof. However, in
intaglio printing, etchings for the preparation of proofs
are made from the retouched half-tone positives only in
the rarest cases in order to detect mistakes in the retouch-
ing of the half-tone positives and to correct these mistakes
before the preparation of the etchings for the printing of
the edition. In intaglio printing, the preparation of proof
etchings is very expensive and time-consuming, and for
this reason proof etchings for proof purposes are not
customarily made. However, the result then is that
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mistakes in the retouching of the half-tone diapositive
are only detectable after the collective printing of the
partial color images for the printing of the edition. A
correction then is possible only on the finished printing
cylinder, which is very time-consuming and necessitates
a corresponding standstill of the entire intaglio printing
machine. This disadvantage is also present in the process
for the variable-surface screen intaglio printing, because
in general, for the same reasons, no proof etchings for
proof purposes are made of these screen diapositives. To
attempt a way of the difficulty by preparing proofs
from the screen diapositives for the variable-surface
screen-intaglio printing in the offset printing process is
not practicable. The resulting offset proof would cor-
respond to the screen diapositive—that is, would make a
weak and fuzzy impression—and would offer the re-
toucher exactly as little basis for determining the cor-
rectness of the work undertaken as the inspection of the
screen positive itself; the actual printed result of the etch-
ing differs, again, significantly in tonal values from the
offset proof.

A further disadvantage in hitherto-known methods for
the variable-surface screen intaglio printing consists in
the fact that, in the etching, the pages of the text and
the illustrations would likewise have to have doctor-bar-
forming screen lines. Thus, photographic negatives of
the text pages and the inserts such as advertissments
would have to be prepared, into which negatives the in-
taglio printing screen is to be copied; then the screen dia-
positives would have to be produced, and this would have
to be carried over photomechanically onto the intaglio
printing cylinder. Aside from the expenditure of labor,
this method would necessitate a great consumption of
photographic material. In the methods used at present
for the surface-variable screen intaglio printing these
difficulties are avoided, since only the partial color images,
yellow, red, and blue, are prepared according to the vari-
able-surface method, but the black image is prepared ac-
cording to the hitherto-customary method on a fourth cyl-
inder.

According to a known proposal, the doctor-bar-forming
screen lines are copied, for the production of surface-
variable intaglio print forms, into the image shadows of
a screen positive. This necessitates three reproductions,
and the autotypy screen and a normal intaglio printing
screen are copied together into the diapositive, whereby
the intaglic printing cross screen is produced in the same
optical adjustment of the photograph taking apparatus as
in the production of the first reproduction. Thus value
is placed on the fact that the screen lines of the two
screens come to congruence, so that no screen elements
of the autotypy are overlapped by the intaglio printing
screen lines. Moreover, this known method does not
avoid the difficulty of retouching the color values, be-
cause, as a result of the copying of the intaglio printing
cross-screen in the autotypy in the image shadows, a
brightening takes place, which gives occasion for decep-
tions.

The present invention avoids this danger by reason of
the fact that the doctor-bar-forming intaglio printing
screen dces nct copy into the autotypy screen positive
but is first united with the autotypy positive after re-
touching. This is suitably accomplished by copying the
retouched screen positive on a light-sensitive material,
particularly the so-called pigment paper, and, either be-
fore or after, the doctor-bar-forming screen is super-
imposed with the autotypy image in this material.

In the known copying of intaglio printing screens into
autotypy negatives or positive, it is necessary that the
intaglio printing screen lines lie exactly between the free-
standing screen dots of the autotypy, and, in order to
accomplish this, precision apparatus and precision labor
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must be used, as well as time-consuming work processes.
On the other hand, if according to the invention the
intaglio screen is “superimposed” with the autotypy screen,
this expression means that no attention need be paid to
this orientation, but, rather, the intaglio printing screen
can be displaced to one side or the other by one milli-
meter or less with relation to the autotypy screen. On
the other hand, however, the invention recognizes the fact
that superimposed lines and cross-line screen give rise to
disturbing moiré if the lines of the two screens come to
lie at an unfavorable angle over one another; the require-
ment for the avoidance of the formation of moiré, that
at the adjacent congruence points of two superimposed
screens the lines cross at different angles, can be fuifilled
according to the invention by the fact that the doctor-
bar-forming screen is displaced by a suitable angle—for
example, of 30 to 60 degrees—with relation to the angular
position of the screen lines of the autotypy positive.

The cross line intaglio printing screens used for the
production of half-tone etchings have, as is known, an
angular position of 45 degrees. These screens can be
used for the superimposition of the autotype screen posi-
tives with the angular positions of 15 degrees and 75
degrees. For the superimposition of the autotype screen
positives with the angular position of 45 degrees, doctor-
bar-forming screens with an angular position of 15 de-
grees or 75 degrees must be prepared. If the yellow
partial color of an autotype screen reproduction with an
angular position of 90 degrees is to be produced, then,
for the superimposition with a doctor-bar-forming screen,
an angular position of 60 degrees or 30 degrees is re-
quired, in order to prevent the formation of moiré.

In place of the use of three doctor-bar-forming screens
with varying angular positions for the superimposition of
autotype screen positives—for example, with three par-
tial color images—only one screen network may be used.
In order to avoid the formation of moiré, then, of course,
the doctor-bar-forming screen plate of the screen net-
work must be prepared from lines and/or spaces of the
same angular positions, in which the various autotype
screen reproductions of the individual colors are pro-
duced; for example, from lines with the angular positions
of 15, 45, and 75 degrees, or from lines with two of the
three mentioned angular positions.

It is understood that the above-mentioned angular posi-
tions are generally customary but are only examples.
Thus it is conceivable, without anything further, that the
individual color reproductions—for example, at angular
positions of 10, 40 and 70 degrees, or also of 20, 50 and
80 degrees—are prepared. In the process according to
the invention, then, of course, it is possible to depart from
these other angular positions.

When, in the present description and in the pafent
claims, menticn is made of “angular positions of 15, 45,
75 degrees, etc.,” these angle designations are to be under-
stood as used in ordinary reproduction technique, where
only the angular position of the lines of one direction—for
example, 45 degrees—is designated, while the lines cross-
ing these lines are at an angle of 135°. When, thus, in
the present case an angular position of, for example, 15°
is mentioned, it is to be understood that the other lines
of the same screen form an angle of 105°, and, when 75°
is mentioned, it is understood that other lines of the screen
travel at an angle of 165 degrees.

For an understanding of the invention, it is assumed
to be a known fact, in the reproduction of autotype screen
positives, that in multi-color printing the formation of
moiré is avoided if the angle of the screen lines of the
partial color images are removed from one another by
30 or 60 degrees. In general, angular positions of 15°,
45° and 75° are selected, while, for the yellow partial
color image, an angular position of at most 90° is selected.
However, it has previously been proposed that the partial
color images for the black and the yellow partial colors
should have angular positions of 15°.

10

30

40

60

65

70

4

As has been brought out in the preceding description
one and the same screen metwork can be used for the
superimposition of, for example, three partial color
images, if it (the screen nstwork) is prepared from lines
and/or spaces of the same angular positions as those of
the autotype screen reproductions, The intaglio printing
screen according to the invention may thus be formed
from three bands of parallel lines, whereby the angular
position of the three bands amounts to 15°, 45°, and 75°.
However, it is possible also to take into consideration net-
works which are formed from interrupted bands of lines—
possibly in combination with continuous bands of lines
traveling at another angle., Thereby the individual lines
of the interrupted band of lines may be displaced parallel
with relation to one anocther.

The number of bands of straight lines, of which sec-
tions of lines may be used for the formation of the in-
taglio printing screen, may be more than three, par-
ticularly if the bands of lines are interrupted and are
united with sections of lines of the other band of lines to
form connected, irregular lines. If the number of bands
of lines on which sections of lines are to be combined is
increased still further, then screen patterns are obtained
in which congruent screen element forms recur with less
frequency—that is, at increasingly greater distances—and,
finally, if one entirely gives up the parallelness of the sec-
tions of lines enclosing or surrounding the screen ele-
ments, a completely asymmetrical screen is the end re-
sult or final development. Such asymmetrical screens
may be used according to the invention, if desired, where-
by, however, the effect obtained with the use of the dif-
ferent screen patterns is not unconditionally the same in
all cases of use.

An asymmetrical line screen to be used according to the
invention differs on one hand from known lines and cross
line screens, in which the screen lines travel rectilinearly
(or in straight lines) and intersect at a constant angle—
for example, a right angle—by the irregularity or asym-
metry of the lines, and, on the other haund, it differs from
a known type of grain screen by the fact that the screen
elements likewise are irregular but in any case form con-
nected lines; that is, they form a network. This network
may, for example, consist of regularly-curved intersecting
lines or also of irregular, broken straight lines; that is, of
a network in which the straight lines on both sides end
in other straight lines crossing each other at various
angles.

If such an asymmetrical screen is covered over or
masked with a symmetrical screen, such as a line screen or
a cross line screen, then a disturbing moiré results, because
lines cross each other at varying angles at the covering
points of the two screens. In comparison with the known
grain screens, however, there is the difference that the lines
of the asymmetrical network are connected, and therefore,
in carrying over to the printing form, they permit the con-
nected doctor bars, required for intaglio printing, to be
formed. Consequently, the dividing-up of the image may
be carried out with the autotype screen used for ordinary
autotypography—for example, offset printing—which
leads to a checkered screen pattern autotype screen, where-
by the customary valuation inspection of the tonal values
by the retoucher is assured. Therefore the so-screened
diapositives can be copied in the offset process, and a
proof can be taken and can be further corrected, if neces-
sary, in accordance with the result of the proof. Thus,
before proceeding with the etching for the printing form
for printing the edition, the screen disapositives can be
unobjectionably corrected in their tonal values. The
doctor bars, which are lacking in the ordinary autotype
screens, but are mecessary in intaglio printing, are copied
or formed by means of the asymmetrical network screen
into the light-sensitive layer of the so-called pigment
paper, and preferably before the copying of the screen
image. Consequently, as hitherto, the text pages can be
used as proofs on sheets of cellulose hydrate (cellophane).
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In place of the embodiment described in the preceding
description, in which the network screen according to the
invention is copied into the light-sensitive layer of the pig-
ment paper for the production of the doctor bars, and
the dividing-up of the image is performed with an ordi-
nary autotype screen, one may proceed in the reverse
manner; that is, one may perform the dividing-up of the
image with an asymmetrical network screen according to
the invention and use it for producing the doctor bars of
the previous symmetrical screens; for example, a cross
line screen. Further, however, there is the possibility of
performing the dividing-up of the image for the screen
diapositive with an asymmetrical network screen and of
performing the formation of the doctor bars likewise with
the asymmetrical network screen, preferably, however,
one of a different structure,

In the following, the invention is explained more in de-
tail with reference to the drawings, which disclose various
embodiments as examples, but are not to be understood
in any limiting sense.

FIG. 1 is a perspective view of a fragment of a screen
plate according to the invention;

FIG. 2 shows a known type of intaglio printing screen
with lines intersecting at right angles, but with the angular
positions of 15°, 75°, 30° and 60°;

FIG. 3 shows a screen network composed of three
parallel bands of straight lines with the angular positions
45°,105° and 165°;

FIG. 4 shows a screen network with continuous lines
of 105° and 165° and interrupted lines of 45°, 105° and
165°;

FIG. 5 shows a doctor-bar-forming screen network of
regular hexagons as the basic elements, whereby the lines
have angular positions of 15°, 75° and 135°;

FIG. 6 shows a screen network of thombs and squares,
whereby the lines have angular positions of 15°, 45°,
105° and 135°;

FIG. 7 shows a screen network composed of lines with
angular positions of 15°, 45°, 75°, 105°, 135° and 165°;

FIG. 8 shows the transition between a symmetrical net-
work of the above-mentioned angular positions and an
asymmetrical network;

FIG. 9 shows, in plan view, a screen composed of inter-
secting wavy lines;

FIG. 10 shows, in plan view, a form of screen which
is assembled from asymmetrically-curved lines and
straight lines;

FIG. 11 shows a screen positive with black light-im-
pervious dots and a screen positive with light-transmitting
dots mounted over one another and penetrated by (inter-
mixed with) asymmetrical screen lines according to
FIG. 9;

FIG. 12 shows an autotypographical screen positive
with intaglio printing screen lines of known type copied
into the image shadows; and

FIGS. 13 to 19 illustrate the production of intaglio
printing forms by use of the invention.

As is seen from FIG. 1, the screen according to the in-
vention consists, in the customary manner, of a trans-
lucent plate a, preferably of glass, on the upper surfaces
of which the screen lines b stand out in relief, while the
surface elements ¢ enclosed by the screen lines appear
as grooves (hollows) and are blackened. The number
of lines is generally between 36 and 120 lines to the
centimeter and, to a certain degree, conforms to the
number of lines of the autotype screen to be used in
combination. Generally, the number of lines is deter-
mined by the quality of the work to be printed.

As the examples disclosed in FIGS. 2 to 11 show, the
screen structure may be fundamentally of every different
kinds, for the only essential is that no disturbing moiré
can originate within the same image area in the finished
etching or in the finished image; therefore the screen
lines of the various patterns may not travel parallel
with the lines of the autotype screen or may not intersect
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at too acute an angle. On the other hand, however,
the screen lines must be connected together, so that
they produce continuous doctor bars or areas on the
printing cylinder over its entire width.

When doctor-bar-forming screen networks composed
of regularly recurring basic elements with only two screen
angular positions are used, then care must be taken to
avoid a formation of moiré by seeing that none of the
two angular positions forms a number of adjacent screen
elements with continuous lines, as FIG. 6 shows by
way of example. It is clear that each screen element
is displaced by a certain angular position with relation
to the other element with identical angular position.
In each case it is important that the autotype screens
are superimposed at the correct angle with the intaglio
printing screen. In the embodiment shown in FIG. 2,
it is assumed that the autotype screen (not shown therein)
has the angular position of 45°, so that it is to be super-
imposed with an intaglio printing screen of 15° or 75°.
However, if, for example, in multi-color printing, the
autotype screen of one color—for example, blue—having
an angle of 45°, is selected for the individual partial
color but for the red partial color and the black plate
an angular position of 15° and 75° is selected, and an
angular position of 90° for the yellow partial color is
used, then the disclosed intaglio printing screens accord-
ing to the invention must be turned by a corresponding
angle or must be displaced, so that the angular position
of the doctor-bar-forming screen deviates from the angular
position of the autotype screen by 30° or 60°.

FIGS. 3 to 7 show screen networks which are uniform-
ly adapted for superimposition of the autotype screen
diapositive with angles of 15°, 45° and 75°; that is, they
can be used for all three colors,

Also, on account of its strong irregularity, the screen
network of FIG. 8 may be used for superimposition of
the various autotype screen partial colors.

The screen composed of intersecting wavy lines accord-
ing to FIG. 9 may likewise be used for superimposing
over all the autotype screen partial colors independently
of the angular position. The same holds true for the
screen of FIG. 10, which is assembled from asymmetrical-
ly-curved lines and straight lines.

FIG. 11 discloses the use of the invention in a so-called
“duplex autotype.” In duplex autotypography, the re-
production of the image is done in two colors, the so-
called “depth” and so-called “tome.” In book print-
ing and in offset printing, two printing forms are needed
for the printing of duplex autotypographies, one for the
depth and one for the tome, and a printing process is
required for each color if the work is performed on a
one-color machine. With the use of an asymmetrical
screen for the formation of the doctor areas or bars,
the two colors, depth and tone, may be united in one
printing form in intaglio printing according to the in-
vention, whereby also only one printing process is neces-
sary. The uniting of the two colors in one printing form
is made possible when the screen positive for the depth
has black, light-impervious dots, but the screen positive
for the tome has translucent dots with a certain gray
value, and when both of the positives are mounted one
over another and copied together onto the light-sensitive
layer (pigment paper). In the etching of the printing
forms, the black dots of the screen positive efch the
depth first, while the etching of the translucent dots of
the screen positive for the tone occurs later, correspond-
ing to their gray values, and therefore the tone-dots
are less deep. Thus is obtained a printing form accord-
ing to FIG. 11, in which the screen image for the depth
is etched correspondingly deep and the screen image for
the tone is etched less deep, and both are penetrated by
(intermixed with) the asymmetrical screen network.,

FIG. 12 represents an autotypography screen positive
with intaglio printing screen lines copied into the image
depth according to a known proposal. As already
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mentioned, such a copying is possible only with the use
of special costly precision apparatus and large ex-
penditures of labor and material, For these reasons, this
known process has attained no significance in practice.

In the representdtion of the production of an intaglio
printing form according to the invention in FIGS. 13 to
19, it is assumed that the partial color image—for exam-
ple, for the color blue—is photographed with an auto-
type screen of 45°. FIG. 13 shows a cut-out from a
point of transition from a bright to a dark color tone
made with such an autotype screen positive, but, of
course, on a greatly enlarged scale, as in all the other
figures. FIG. 13 shows an autotype screen positive with
the angular position of 45°. FIG. 14 shows the copy
from the autotype screen positive of FIG. 13 on pigment
paper (black is the exposed gelatin, and white is the un-
exposed gelatin). FIG. 15 shows an intaglio printing
cross-line screen with the angular position of 15° (dis-
placed by 30° from the autotype screen) according to
the invention. FIG. 16 shows the pigment copy of FIG.
14, additionally superimposed with the copied intaglio
printing screen of FIG. 15.. The cross-hatched lines now
are also exposed gelatin. FIG. 17 shows an etching.
White is the surface of the copper, black is the etched
aufotype screen positive of FIG. 13, overlaid with the
intaglio printing screen of FIG. 15. FIG. 18, again,
shows the pigment copy according to FIG. 14, additional-
ly overlaid with the screen of FIG. 5. FIG. 19 shows
the etching. White is the upper surface of the copper,
black is the etched autotype screen positive of FIG. 15,
overlaid with the infaglio printing screen of FIG. 5,

Fiching of the pigment copy according to FIG. 15 is
performed in the usual manner—for example, on a cop-
per cylinder—so that an image corresponding to FIG.
16 results. The white fields here signify the upper sur-
face of the copper, while the black fields are the inden-
tations or liftle cups originating from the etching. It
is clear that in the bright tone the autotype screen ele-
ments predominate, while in the dark tone the deepened
surface is subdivided by the bars of the intaglio printing
screen, Because of the various angular positions of the
two screens, however, the adjacent screen elements have
different forms, so that no moiré appears in the print
prepared by the intaglio printing cylinder according to
FIG. 16.

I claim:

1. The process of making a set of intaglio printing
surfaces for multi-color half-tone intaglio printing from
a set of color separations comprising the steps of

(a) producing individual half-tone diapositives for

each color separation by superposing on a positive
print of each separation an autotype screening which
is of the same form for each separation but wherein
the lines of the screen pattern in the several separa-
tions have predetermined angular relationships to
the screen pattern lines in the other diapositives to
avoid formation of moiré,

(b) then retouching each screened diapositive as re-

quired,
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(¢) subsequently making a photographic copy of each
screened diapositive on a separate piece of pigment
paper,

(d) exposing each piece of pigment paper to light
through intaglio screen, said screen having a pattern
of irregular transparent lines joining one another at
angular intersections corresponding to all the said
pre-determined angular relationships between the
several autotype screen patterns formed on the in-
dividual half-tone diapositives, and then

(e} transferring the doubly screened image from each
pigment paper onio a separate metallic surface to
provide a resist on such surface and etching each
surface.

2. The process defined in claim 1 wherein in step (a)
the autotype screen lines formed on the several half-tone
diapositives are angularly related at angular intersections
of at least one of 15°, 45° and 75°.

3. An intaglio printing screen for use in forming doc-
tor bar surfaces on an intaglio printing surface, com-
prising a transparent screen body member, opague por-
tions formed on a surface of said body defining there-
between a network of doctor bar forming transparent
discontinuous lines, the sections of such lines being joined
to at least one other section of another line to form a
completely asymmetrical and continuous screen network.

4. An intaglio printing screen as defined in claim 3
wherein said screen lines are arranged in angular posi-
tions of 30° and 60° relative to the edges of the screen.

5. An intaglio printing screen as defined in claim 3
wherein said screen lines are arranged in angular posi-
tions of 15° and 75° relative to the edges of the screen.

6. An intaglio printing screen as defined in claim 3
wherein said discontinuous lines are arranged as three
separate bands of parallel lines intersecting each other
at angles of 15°, 45° and 75°.
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