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[57] ABSTRACT 
ln a photogravure process for making sets of intaglio 
plates for use in muIti-color gravure printing a special 
type of halftone screen is used in a special manner. 
Said screens are characterized by closely spaced paral 
lel lines of connected dots extending in a single direc 
tion as distinguished from crossed lines of discrete 
dots as in halftone screens used in offset lithography, 
and from the crossed solid lines of the screens com 
monly used in photogravure processes, A set of such 
screens is assembled with a set. of continuous tone 
color separated positive transparencies with the lines 
of connected dots of each screen arranged at an angle 
to the horizontal which is different from the angle to 
the horizontal at which the corresponding lines of con 
nected dots of each other screen are arranged. The 
said assemblies are then exposed separately onto pho 
tosensitive material and the latent images are trans 
ferred onto a copper plate in conventional manner 
and the plates are then etched in conventional man 
ner. 

8 Claims, 5 Drawing Figures 
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PROCESS FOR MAKING MULTI-COLOR 
INTAGLIO PLATES AND CYLINDERS FOR USE IN 

GRAVURE PRINTING 

This invention relates to photogravure processes and 
pertains more particularly to processes of making sets 
of intaglio plates including both ?at plates and cylin 
ders for use in multicolor gravure printing. It will be 
understood that the term “plates” as used hereinafter 
includes both ?at plates and cylinders. 

It is an object of the invention to improve the quality 
of the intaglio surfaces formed in such plates by the use 
of a special type of halftone screen used in a special 
manner, whereby an improved lay of ink is obtained 
which results in smoother printing and helps to elimi 
nate phenomena known in the trade as “skipping and 
picking" which result in unevenesss and white specks in 
the printing. The quality of the prints made from such 
plates is improved. 
Other objects and advantages of the invention will 

appear hereinafter. 
A preferred embodiment of the invention is shown in 

the accompanying drawings, in which 
FIG. 1 is a greatly enlarged plan view of a small sec 

tion of a halftone screen as used in the process of the 
invention 
FIGS. 2, 3, 4 and 5 are diagrammatic representations 

of a set of halftone screens illustrating the angles at 
which the lines of connected dots of the respective 
screens are arranged for use with a set of four color 
separated continuous tone positive transparencies cor 
responding to four different colors. 
The practice of the invention depends importantly on 

the use, in a novel manner, of a special type of halftone 
screen which is characterized by closely spaced parallel 
lines of connected dots, as distinguished from crossed 
lines of discrete dots as in the usual halftone screens 
commonly used in offset lithography, and as distin 
guished from the crossed solid lines of the screens com— 
monly used in photogravure processes. 
Such a halftone screen is illustrated in greatly en 

larged scale in FIG. I in which all of the dots 1 of each 
of the lines of dots are connected together, in the man 
ner of a chain of dots, by narrow necks 2 of a width 
considerably less than the maximum width of the dots. 
Moreover, as shown in FIG. I, all of the lines of con 
nected dots are parallel and extend in a single direc 
tion. The opposed dots of adjacent lines of dots are not 
connected. The maximum width of the dots is prefera 
bly less than the distance between opposed dots of 
adjacent lines. In the use of such screens in this process, 
the said lines of dots are commonly arranged 100 to 
250 lines per inch. 

In the use of such screens in the making of sets of 
color separated intaglio plates for use in multi-color 
gravure printing, the lines of connected dots of each 
screen are arranged at a predetermined angle to the 
horizontal, i.e., to a transverse line which extends in a 
direction perpendicular to the direction of movement 
of the paper on which the image is printed as it moves 
through the press. as indicated by the transverse hori 
zontal lines 3. The direction of movement of the paper 
is indicated by arrows 4. In the following description of 
the invention, the predetermined angles of the lines of 
connected dots are related to the horizontal as above 

de?ned. 
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Moreover, in the use of such screens in the making of 
sets of color separated intaglio plates for use in multi 
color gravure printing, the predetermined angle at 
which the lines of connected dots of each screen are 
arranged with respect to the horizontal is different from 
that of each other screen. That is, in the case of four 
color process printing, for example, in which four sepa 
rate screens as shown in FIGS. 2, 3, 4 and 5 are used in 
connection with yellow, red, blue and black color sepa 
rations, respectively, the angle at which the lines of 
connected dots of each screen are arranged with re 
spect to the horizontal will be different for each color 
as hereinafter explained. 
The invention may be best understood with reference 

to a speci?c example of its use in a four color process, 
and for clarity and completeness, the entire process 
leading to the making of a set of four finished intaglio 
plates will be described, although it will be understood 
that many of the steps described are conventional in 
the art. The principal novelty of the invention resides in 
the use of screens as above described in the particular 
manner described in Steps 3 and 4 hereinafter. 
STEP 1. The ?rst step in the process is the photo 

graphing and developing by conventional processes of 
a set of four color separated continuous tone negative 
transparencies corresponding to four different speci?c 
primary colors as, for example, yellow, red, blue and 
black, preferably color corrected and retouched if nec 
essary. 
STEP 2. A set of four continuous tone developed 

positive transparencies is now made from said four 
negative transparencies by conventional processes, as 
by contact printing. 
STEP 3. A set of four positive halftone screens of the 

type shown in FIG. 1 and heretofore described is now 
prepared, each of said screens being of equal value, i.e., 
the lines of connected dots of the respective screens are 
identical except as to their angulation, and the number 
of lines per inch is identical. The lines of connected 
dots of each screen are arranged at a specific angle with 
respect to the particular continuous tone positive with 
which it is to be assembled, which said angle is different 
from the speci?c angle at which the lines of connected 
dots of each other screen are arranged with respect to 
the particular continuous tone positive with which it is 
to be assembled. In general, the predetermined angles 
of the lines of connected dots to the horizontal should 
all exceed 45° in order to avoid doctor blade chatter 
and spillout of ink. Thus, in the case of screens in 
tended for assembly with yellow, red, blue and black 
continuous tone positives as previously described and 
as shown in FIGS. 2, 3, 4 and 5, the lines of connected 
dots 5 of the screen of FIG. 2 which is to be assembled 
with the yellow positive should be arranged at an angle 
of 75° (:3”) to the horizontal as previously defined; the 
lines of connected dots 6 of the screen of FIG. 3 which 
is to be assembled with the red positive should be ar 
ranged at an angle of 49° (13°) to the horizontal; the 
lines of connected dots 7 of the screen of FIG. 4 which 
is to be assembled with the blue positive should be 
arranged to an angle of 90° (t3°) to the horizontal; and 
the lines of connected clots 8 of the screen which is to 
be assembled with the black positive should be ar 
ranged at an angle of I07” (:3") to the horizontal. 
STEP 4. Each of the four continuous tone positives is 

now assembled in contact with its respective related 
screen on a line carrier plate known and sometimes 
referred to in the trade as a cabriolet. That is, the yel 
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low positive film is assembled with a screen such as 
shown in FIG. 2 in which the lines of connected dots 
are at an angle of 75° to the horizontal; the red film is 
assembled with a screen such as shown in FIG. 3 in 
which the lines of connected dots are at an angle of 49° 
thereto and so on. 

STEP 5. Each of the above assemblies is now exposed 
separately onto photosensitive resist material, such as 
carbon tissue, to form a latent image thereon, and the 
photosensitive material is then transferred and adhered 
to a copper plate. 
STEP 6. The plates may now be etched in the con 

ventional manner to form intaglio images therein. How 
ever, for best results, it is preferred to etch each plate 
with three irons of progressively decreasing baume for 
a total period of eight minutes at 69.5°F. with the total 
periods divided as follows: 

Baume Yellow Blue Red Black 

42° 2% min. 2% min. 2 min. 2 min. 
40'’ 2"‘: min. 2% min. 2 min. 2 min. 
39° 3 min. 3 min. 4 min. 4 min. 

If desired, the method of producing halftone positive 
?lms described and claimed in my co-pending patent 
application Ser. No. 315,030, filed Dec. 4, 1972 may 
be combined with the present process in order to avoid 
jagged edges along the marginal edges of the images 
which may be caused by the varying angulations of the 
respective halftone screens. 
What is claimed is: 
l. A process of making a set of color separated inta 

glio plates for use in multi-color gravure printing which 
comprises the steps of making a set of continuous tone 
color separated positive transparencies, each of which 
bears a color separated image corresponding to a spe 
cific color different from the specific color of each 
other image, and assembling each of said transpareri~ 
cies separately with a transparent halftone screen hav 
ing closely spaced parallel lines of connected opaque 
dots extending in a single direction, said dots being ofa 
length greater than their width and with successive dots 
connected by narrow necks of a width substantially less 
than the maximum width of the dots with said lines of 
connected dots of each of said screens arranged at an 
angle to the horizontal which is different from the angle 
to the horizontal at which the corresponding lines of 
connected dots of each other screen are arranged. 

2. A process according to claim I in which the maxi 
mum width of said dots is less than the distance be 
tween opposed dots of adjacent lines. 
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3. A process according to claim 1 in which all of said 

lines of connected dots are arranged at angles to the 
horizontal which exceed 45°. 

4. A process according to claim 1 in which said set of 
continuous tone positive transparencies includes one 
bearing a yellow image. one bearing a red image, one 
bearing a blue image and one bearing a black image, 
and in which the lines of connected dots of the screen 
assembled with the transparency bearing the yellow 
image are arranged at an angle of 75° (:3") to the 
horizontal, the lines of connected dots of the screen 
assembled with the transparency bearing the red image 
are arranged at an angle of 49° ("i-3°) to the horizontal, 
the lines of connected dots of the screen assembled 
with the transparency bearing the blue image are ar' 
ranged at an angle of 90° (:3") to the horizontal, and 
the lines of connected dots of the screen assembled 
with the transparency bearing the black image are ar 
ranged at an angle of 107° (t3°) to the horizontal. 

5. A process according to claim 1 which includes the 
step of exposing each of the said assemblies onto pho 
tosensitive material to form a latent image thereon, 
transferring each of said latent images onto a separate 
copper plate, and etching each of the said plates sepa 
rately to form an intaglio image therein. 

6. A photogravure process for making a set of color 
separated intaglio plates for use in multi—eolor gravure 
printing in which a set of continuous tone color sepa 
rated positive transparencies, each of which bears a 
color separated image corresponding to a speci?c color 
different from the specific color of each other image is 
assembled with a set of halftone screens, and in which 
each assembly is exposed separately onto photosensi 
tive material to form a latent image therein, in which 
the improvement comprises assembling each of said 
continuous tone color separated positive transparen» 
cies separately with a transparent halftone screen hav 
ing closely spaced lines of connected dots, said dots 
being of a length greater than their width and with 
successive dots connected by narrow necks of a width 
substantially less than the maximum width of the dots 
with each screen arranged at an angle to the horizontal 
which is different from the angle to the horizontal at 
which the corresponding lines of connected dots of 
each other screen are arranged. 

7. A process according to claim 6 in which the maxi 
mum width of said dots is less than the distance be 
tween opposed dots of adjacent lines. 

8. A process according to claim 6 in which all of said 
lines of connected dots are arranged at angles to the 
horizontal which exceed 45°. 
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