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o reproduce a color photograph in newspaper printing the newspaper
uses a four-color printing process. This process separates the color
photograph into four primary colors, Black, Cyan, Magenta, and
Yellow with dots of varying sizes. These dots are then overprinted to
achieve the variety of colors we see in the finished product. We will look at
these steps in greater detail.
In traditional print production, a halftone is produced by placing a halftone
screen between a piece of film and the image and then exposing the film.
The film would be exposed through large industrial cameras. To produce
color photographs, the halftone needs to be exposed through different color
filters and different halftone screens to achieve the four-color separation.
In today’s world, the original artwork or photograph is analyzed on an
electronic scanner. This scanner transforms the image into a digital format.
Software is used to modify and enhance the image. The digital image now
can be separated into its primary colors. Each of the four colors now can be
converted into a series of dots. The dot size depends of the intensity of the
color in each portion of the original image. The tonal range is shown below.
The size of the dot increases from 0 to 50%, when the tonal scale reaches
this point, the dot reverses and the non-image area becomes smaller as the
tonal curves reaches 100%. The dots are small enough so that the eye sees
the reproduction as a continuous tone. In a typical newspaper production, an
85 line screen is used. What this means is that there are 85 rows of dots in
both the horizontal and vertical per square inch of screen.
Enlargement of tonal scale
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The following shows a halftone and photomicrograph showing the use of
different tonal size dots

The following shows the four-color separations and their final result
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Each of the four colors needs to be produced at different angles to each
other. This is done so that the resulting print does not cause a pattern called
moiré. A moiré pattern is the effect of superimposing two color separations
and creating a pattern different from the original. Cyan, magenta, and black
screens must be separated by 30 degrees, with yellow at an angle 15 degrees
from the other three colors. In all cases, black must not be placed at the 90degree angle (SNAP recommendation).
The final step in the four-color printing process is the proper registration of
the four colors. Careful steps are taken to align the four colors so that they
print exactly in the correct positions. The following illustrations show the
differences between a reproduction with proper registration and one
misaligned. The misaligned reproduction looks fuzzy and out of focus,
while the proper registered reproduction looks clean and sharp.

Misregistered Reproduction

Proper Registered Reproduction

Throughout the reproduction process a phenomena occurs called dot gain or
tone value increase. The reproduced dot undergoes a growth from its
original size. This process is fully explained in the Technical Bulletin
“What is Dot Gain?” Volume V.
This paper is a generalization of the four-color printing process for
newspapers. The intention of this paper is to give an overview of the process
so that one can see the complexity and limitations of the process.
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