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3 Claims. (Cl. 101-211) 

As a rule quaternary Levy screens configurations of 
dots are used for four-colour printing. According to 
this process each of the four colour plates has a screen 
of identical period. The positions of the different screens 
are taken different to avoid interference. With the use 
of two identical quaternary screens the interference is 
negligible Small if the angle between the corresponding 
axes of symmetry of the screens amounts to 30°. 

During the process of four-colour printing the posi 
tion of the screens is as a rule such that the screens of 
the different colour plates for red, blue and black, vary 
30, and the screen for yellow is at an angle of 15 
resp. 75 to the screens for the blue and the red (sep 

screen for black. 
On printing according to this method, a disturbing 

pattern occurs in orange and in green, as these colours are 
formed by cooperation of the yellow and the red resp. 
the yellow and the blue colour plates, the relative screen 
positions of said colour plates varying only 15. This 
phenomena is often called the 15 pattern. It is visible 
as small squares in the oranges and in the greens. When 
the picture shows much orange the axis of the screens of 
black and red may be changed; by this measure the 
great orange areas become free from 15 pattern, but as 
a rule a disturbing pattern then occurs in other colours 
of the picture. 
The pattern of two systems of parallel lines or of 

systems of parallel row of dots, having the equal period 
d, has a period itself: 

T2 sin cy 
in which or is the angle between the corresponding axis 
of the two screens. k becomes = d, if a has a value of 
60°; if a has a value of 30, k becomes approximately 
1.9 d which means that the interference pattern in not 
yet large enough to show up clearly in the combination 
print of the screens. If ox is 15, however, k equals 3.8d 
and the pattern is now clearly visible as a disturbance in 
the combination-picture. 
An effective measure against this 15' pattern is the 

use of an mezzograph screen in the yellow, in which 
the screen dots are distributed at random, so that no 
interference is possible. 
The disadvantage of these screens is that it is exceed 

ingly difficult to produce them with the uniformity of 
density which is required for reproduction. In conse 
quence thereof such prints, as a rule makes a cloudy 
impression; moreover the production of these Screens is 
very costly. 

It has been tried to use 3 quaternary screens, the axes 
of these screens mutually forming an angle of 30, said 
3 screens being combined with one quaternary Screen, the 
axis of which forms an angle of resp. 15, 45 or 75' 
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with the axes of the first-mentioned screens and by choos 
ing the dot-distance of this latter screen 1.1 times as small 
as the dot-distances of the other screens. By this meas 
lure no appreciable improvement is, however, obtained in 
comparison to the use of four screens with equal dot 
distances. 

In the German patent specification Number 646,441 it 
has been proposed to choose for the yellow a screen with 
double dot-distance and to put this into the same posi 
tion as e. g. the screen of the red. This, however, leads 
to difficulties when it comes to printing, as, if this meas 
lure is taken, it is necessary in order to produce an equable 
colour impression that the dots of the two screens always 
have the same relative location, as shiftings of only a few 
hundredths of a mm. already cause a fundamental modi 
fication in the coincidence of the dots, deviations of colour 
being the consequence hereof. 
The 15' pattern may be avoided by choice of screen 

positions relatively varying 22° 30', so that 4 screens may 
be placed within 90; however, an extremely disturbing 
configuration of dots occurs if two equal screens are 
printed at an angle of 45. It is the mean object of the 
invention to avoid the 15' pattern by providing a special 
combination of screens for four-colour printings. 

It was found, that according to the invention a 15 
pattern is substantially prevented by the use of 3 identical 
quaternary screens, the axes thereof forming angles of 
30 respectively 60° and combining said screens with a 
fourth screen, which has approximately the double dot 
distance, and an axis of which forms an angle of re 
spectively 15, 45° and 75 with the axes of the first 
mentioned three screens, 

Preferably this deviating screen is used for the yellow 
as the human eye is less sensitive to the contrast yellow 
white than to contrasts between other colours and white; 
a yellow print of a certain screen gives the impression of 
being much finer if it is compared with a red, a blue or a 
black print of the same screen. Thus, the yellow may 
be printed in a coarser screen and yet give the same im 
pression as prints made with finer red, blue or black 
screens. Only on the use of the fourth screen, the dot 
distance thereof being at least 1.5 times as great as the 
dot-distances of the other three screens, a considerable 
improvement in the pattern is obtained, whereas the 
pattern becomes almost imperceptible at a dot-distance 
which is at least twice that of the other three Screens. 

If however the dot-distance is taken very large, even 
the yellow gives the impression of being printed in a 
coarse screen because each separate dot becomes clearly 
visible. 

Therefore double dot-distance is preferably used for 
the screen, and a distance more than 2.5 times the dot 
distance of the other screens is avoided. - 
So was obtained as an example a very good result with 

three quaternary screens each having 123 rows of dots 
per inch, and a fourth quaternary screen, having only 
63 rows of dots per inch. This fourth screen was used 
for yellow, the axis of the screen being horizontal. The 
axis of the red, black and blue screens forming angles 
with the axis of the yellow screen of respectively 15, 
45° and 75. 

In the annexed drawings is given in Figure 1 in an 
enlarged scale a picture, indicating the screens according 
to this exemple. 

In this figure the red screen is indicated with I, the 
black screen with II, the blue with III and the yellow with 
V. 
An even better result is obtained if a Senary screen is 

used for the yellow, this screen being placed in a sym 
metrical position relative to the screens for red, black 
and blue, the position of these three screens mutually 



3 
varying 30, thus in such a way that an axis of the 
senary screen is at an angle of resp. 15, 45 and 75 
with an axis of each of the other three screens. In that 
case the period of the dots in the yellow screen is chosen 
about twice as large as the period in the other screens. 
According to this method the structure of "15 pattern' 
becomes imperceptibly small. 
An example of these screens is given in Figure 2, 

wherein are indicated in an enlarged scale three quater 
nary screens for blue (I), red (II) and black (III), 
having 133 rows of dots per inch and a senary Schulze 
screen (IV) having 97 rows of dots per inch, and a dot 
distance of 24V3 the rows distance, the position of the 
screens for blue, red, black and yellow being 15, 75, 
45 and 0. 
The invention can be applied for letterpress-printing, 

for litho printing (e.g. offset plates) as well as for in 
taglio. 

Senary screens are known as such and are occasionally 
applied for the printing of textiles; however, they have 
not been used in combination with three quaternary 
screens for multicolour printing. 

I claim: 
1. A process for the production of four-colour prints, 

using three identical square screens, the corresponding 
symmetry axes thereof forming angles respectively of 
30° and 60 for printing respectively three colours and 
using a fourth hexagonal screen, an axis of which forms 
an angle of 15, 45° and 75 respectively with an axis of 
the three first-mentioned screens, the dot-distance of said 
fourth hexagonal screen being between 1.5 and 2.5 times 
the dot distances of the other screens for printing the 
fourth colour. 

2. Devices such as blocks, offset-plates, intaglio cylin 
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ders and plates for four-colour printing, whereby three of 
the devices are provided with an identical square screen, 
the axes thereof forming angles respectively of 30 and 
60, and a fourth hexagonal screen, an axis of which 
forms an angle of respectively 15, 45 and 75 with the 
axes of the other three screens, the dot-distance of said 
fourth hexagonal screen being between 1.5 and 2.5 times 
the dot distances of the first-mentioned three screens. 

3. Four colour prints comprising dots of three colours, 
said dots being arranged in square basic nets of a same 
colour the symmetry of which making mutual angles of 
30, and dots of a fourth colour being arranged in a 
hexagonal basic net the symmetry of which making 
angles with said three other symmetry axes of 15, 45 
and 75 respectively, the dot distance of the fourth colouf 
being between 1.5 and 2.5 times the dot distances of the 
other colours. 
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