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The present invention relates to a method and means 
for controlling photographic masks for and color separa 
tions of color transparencies, color negatives and originals 
viewed by re?ection. 
One means heretofore employed for the control of 

photographic masks and color separations has been to re 
produce a determined part of a grey wedge in a density 
range equal to the density range of the original to be re 
produced. This method, however, does not, in all in— 
stances,- assure the best control since the measurement of 
the density range in color originals is rather di?icult and 
unreliable and because the grey requirement for the dif 
ferent kinds of dyestuifs differs. Another method which 
has been followed has been the use of a control strip or a 
control card consisting of a grey Wedge and three color 
wedges. This control method, however, is likewise not 
completely reliable. 
The present invention may be better understood by 

referring to the drawings in which: 
FIGURE I is a schematic View of a control member or 

strip useful in this invention; 
FIGURE II is a flow diagram of the major steps of 

this invention; 
FIGURE III is a graph of a typical sensitometric curve 

useful in describin‘7 the grey control areas of the control 
member of this invention; and 
FIGURE IV is a schematic View of a masking ?lm 

with which the control member of this invention may be 
used. 

In the instant invention, we have discovered a control 
method which is simple, and may be employed universal 
ly in the sense that it is applicable to all kinds of originals 
irrespective of the dyestuffs used. According to the pres 
our invention, a control member, which may be in the 
form of a strip, is employed. The control includes two 
grey areas, one white area and three colored areas. Pref 
erably, the three colored areas are cyan, magenta and 
yellow. For use with transparent originals, the control 
or strip is of transparent material and for use with non 
transparent originals to be viewed by re?ection, a non 
transparent control or strip is employed. The control 
member or strip is photographed together with the origi 
nal. 
The two grey areas of the control are used for checking 

the quality of photographic masks and for controlling the 
exposure and density range of the masks. These two 
areas are rendered on the mask with a predetermined 
density. The white and colored areas permit control of 
the balance of the color separation negatives. These lat 
ter areas are used to check the quality of the separation 
negatives and show the proper exposure and development 
of the color separation negatives. __ 
The two grey areas are of different density. The den 

sity of the darker area of the control member or strip is 
selected so that, when a determined exposure time is ob 
served, the original is exposed as much as possible on the 
rectilinear part of the sensitometric curve of the mask 
ing material. As shown in FIGURE III, a typical sensito 
metric curve is a graph of exposure time against density 
produced in a light sensitive emulsion and is characteristic 
of the ?lm emulsion employed. The curve as shown con 
sists of a toe portion in which the shadows of an original 
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are reproduced, a central straight line portion or rectilin 
ear part, and a shoulder portion in which the high lights 
of an original are reproduced. The density of the image 
produced increases in the direction of the arrow. The 
slope of the straight line portion or rectilinear part of 
the curve is called the “gamma” of the light sensitive 
material represented by the curve. In preparing a curve 
such as FIGURE HI, it is necessary that the conditions of 
development remain constant. That‘ is, the time of de 
velopment; the temperature of the developing solution, 
etc., remain constant as exposure times are varied. ‘ The 
density of the dark grey area of the control member or 
strip is selected so that its photographic rendering will 
fall at point “A” in the rectilinear part of FIGURE III. 
Similarly the density of the light grey area of the control 
member or strip is selected so that its photographic render~ 
ing will fall at point “B” in the rectilinear part of FIG~ 
URE III. While two such densities of grey may occur in 
the original being reproduced, the necessity of locating 
those two points in the rendering of the original is elimi 
nated by use of the two grey areas of the control member 
or strip. The density of the reproduction of the darker 
area allows checking the masking ?lm for correct expo 
sure. The density of the lighter grey area of the control 
or strip is so selected that a certain difference between the 
densities of the reproductions of the two grey areas will 
appear on the mask. The reproduction of this light grey 
area permits checking and control in the development of 
the masking ?lm. The checking of the quality of the 
exposed and processed mask is checked by measuring the 
density of the rendering of the light and dark grey areas 
of the control member or strip which were exposed to 
gether with the original. The quality of the development 
is checked by comparing the rendering of the light grey 
area with the predetermined values that are known to 
produce optimum masking quality. The quality of the 
exposure is checked by comparing the rendering of the 
dark grey area with predetermined values that are known 
to produce optimum masking quality. ‘ 
The colors of the three colored areas which, preferably, 

are cyan, magenta and yellow, shouldrbe at least as pure 
and saturated as the dyestutf or printing ink which is to 
be used to reproduce the original in mass quantities and 
show the same density on an ideal separation negative. 
That is, the colors and densities of the three colored areas 
are selected so that they compensate for the side absorp 
tions of the printing dyes. The rendition of each of the 
three colors when exposed through its complementary 
separation ?lter should be approximately equal. That is, 
the rendition of the cyan area on the red ?lter separation 
negative should have approximately the same density as 
the rendition of the magenta area on the green ?lter nega 
tive and the same density as the rendition of the yellow 
area on the blue ?lter separation negative. \Vhen control 
ling the ,quality of color separation negatives, one of the 
three colors of the control or strip is selected for starting 
purposes. The color selected is so exposed and developed 
that its contrast range that is, the difference between 
the maximum and minimum densities, measured in the 
image, fully meets the practical requirements. The den 
sity of the reproduction of the white area of the control 
member or strip and the density of its color area, com 
plementary to the color separation ?lter, are then meas 
ured without the necessity of measurement in the images 
themselves. A similar measurement is made of the white 
area and of a color area of the control member or strip 
in the two other color separation negatives. If the meas 
urements of the white area and the respective comple 
mentary color areas are approximately the same on each 
of the separation negatives, then the proper grey balance 
of the three separation negatives has been obtained. As a 
practical matter this may be determined by comparing the 
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density of the rendition of the complementary colors in 
each of the separation negatives as discussed above. 

If the minimum density and the contrast range of the 
?rst color separation negative fully meet practical re 
‘quirei'n'ents, it is Certain that all separation negatives are 
of good quality and will be balanced if the reproduction 
of the white and the color areas of the control member or 
strip has the same density on all color separation nega 
tives. . 

In the following illustration describing a practical ex 
ample of the use of a control member or strip in accord 
ance with the instant invention for making masked color 
separation negatives of a color transparency using a cor 
rection mask, the correction mask is produced on masking 
?lm of the type disclosed and described in US. patent 
application Serial No. 2,362, ?led January 14,1960 and 
by Reprorama 10, International Bulletin for Graphic In 
formation, published in 1959 by the Gevaert Co. This 
correction mask is arranged substantially as shown in 
FIGURE IV of the drawings in which three different color 
layers are coated on a support material. The top layer 
contains a magenta color coupler and is sensitized to blue 
and red light; the intermediate layer contains a cyan color 
coupler and is sensitized to blue and green light, and the 
lower layer contains a color coupler for yellow and is 
sensitized to green light. A yellow ?lter layer for the 
blue light, is interposed between the yellow and cyan lay 
ers in order to prevent blue light from sensitizing the 
naturally blue sensitive yellow layer. In practice a color 
correction mask of this type provides for an optimum 
color correction of the side absorptions of the commercial 
dyestu?" used in color reproduction as explained in appli 
cation Serial No. 2,362. 
The material to be reproduced in color is placed in a 

printing apparatus with the color control member or strip 
of the instant invention mounted adjacent the material 
and is reproduced along with the color control member 
or strip on the masking ?lm of the aforementioned patent 
application. The exposure and development of the mask 
is controlled with reference to the rendition of the grey 
control areas. Thus, the exposure time is so regulated 
that the density of the darker grey area of the control 

- member or strip is reproduced on the masked ?lm with 
a density ranging between 0.2 and 0.4, which density is 
determined by the contrast range of the transparency. 
If, after developing and bleach-?xing the masking ?lm, 
density of the image of the darker grey area of the con 
trol member or strip is found to be reproduced by a den 
sity range between 0.2 and 0.4, the exposure was cor 
rect. If the density of this area reproduced on the ?lm 
mask is lower, the ?lm mask was underexposed and an 
increase in exposure time is required. If, on the other 
hand, the density in this area on the ?lm mask is too 
high, the ?lm mask was overexposed and the exposure 
should be reduced. When the density of the image of the 
darker grey area of the control member or strip which 
is reproduced on the masking ?lm is not within the afore 
stated density range, the exposure time is adjusted and 
another reproduction made on the mask ?lm. This pro 
cedure is' repeated until the reproduction of the darker 
grey area on the mask ?lm on the developed ‘and bleach 
?xed mask ?lm is within the proper density range. Once 
a reproduction within the proper range has been made 
further processing can proceed. 

The‘ density of the reproduction of the light grey area 
of the control member or strip on the mask ?lm allows 
the development of the ?lm to be checked. The differ 
ence between the densities of the reproduction of the 

‘ two grey areas on the mask ?lm should amount to 0.5 to 
0.8. If the reproduction of the light grey area of the con 
trol strip on the mask ?lm has too low a density, this'lack 
of density shows that the mask possesses too little con 
trast which may be due to exhausted developer, too low 
a temperature in the developing bath, or a similar de— 
?ciency in the developing process. If the reproduction of 
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4 
the lighter grey area has too high a density, the mask 
?lm has too much contrast. This may have been caused 
by overdevelopment, too high a temperature of the de 
veloping bath, or a similar de?ciency. 

After the mask ?lm has been properly exposed and de 
veloped as determined from the two grey areas, as de 
scribed above, the separation negatives are then made 
from the combination color transparency and ?lm mask. 
By checking and changing the densities with which the 
three color areas and the white area of the control mem 
ber or strip are reproduced on the different separation 
negatives, it can be assured that these negatives are cor 
rectly exposed and developed. Starting with, for ex 
ample, a red ?lter negative, the negative is exposed in 
such a way that it possesses a minimum density of 0.3 and 
a maximum density of 1.6 in the image, giving a density 
range of 1.3 according to practical requirements. For 
the other separation negatives, it is suf?cient to make 
comparative measurements on the color control strip as 
represented in each negative as described above. The 
measurements applicable to the different color selections 
are as follows: 

On the red ?lter negative; the ‘density reproduction of the 
white and the cyan area of the control strip; 

On the green ?lter negative; the density reproduction of 
the white and magenta area of the control strip; 

On the blue ?lter negative; the density reproduction of 
the white and the yellow area of the control strip. 

As stated above, if the ?rst separation negative, for 
example, the red separation negative, is satisfactory from 
the practical standpoint, then the other negatives will also 
be satisfactory if, on these negatives, the reproduction of 
the white and appropriate color area from the control 
strip have the same density as those reproduced on the 
red ?lter negative. That is, on the green ?lter negative, 
the white and magenta areas from the control strip should 
have the same density as the white and cyan areas re 
produced on the red ?lter negative and, on the blue ?lter 
negative, the white and yellow area reproductions should 
have the same density as the white and cyan areas on the 
red ?lter negative. It is, of course, not necessary to have 
complete equality of densities to produce satisfactory re 
productions and the instant invention is not limited to 
such optimum results. 
The reproduction densities of the cyanQmagenta and 

yellow areas from the control strip on the red, green and 
blue ?lter negatives, respectively, serve as standards for 
exposure. The densities of the reproductions of the white 
area from the control strip on the respective negatives 
serve as standards for the developments. 

In the foregoing example a transparent control strip 
was employed since the color selections were made from 
a color transparency. It is to be understood, when the 
original is viewed by re?ection a non-transparent control 
strip or member is employed. . 
While the instant invention has been described utilizing 

the multiple masking ?lm of aforementioned U.S. patent 
application Serial No. 2,362, it has equal utility with sep 
arate masks. In such cases however, the densities of the 
areas on the control strip and the recommended densities 
on the mask material are desirably determined by con 
sidering the sensitometric curve of the emulsion that is 
used. 

Since the light and dark grey control areas and the 
white and color control areas perform different func— 
tions, that is, the former areas are employed to control 
the exposure and development of the mask and the latter 
areas are employed to control the exposure and devel 
opment of the color separation negatives, it is not neces 
sary for one control strip or member to incorporate both 
sets of control areas. A control member or strip in 
corporating either set of control areas is useful for its 
own particular control function, irrespective of whether 
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or not a control embodying the other control areas is em 
ployed. 
The method of this invention may be summarized as 

follows: 7 

( 1) A light sensitive material is exposed to the object 
being reproduced and to the‘ control member or strip. 

(2) The exposed light sensitive material of step 1 is 
processed to produce a mask. 

(3) The quality of the mask densities ‘is checked by 
comparing the rendering of the light and dark grey areas 
of the control member or strip. The density of the ren 
dering of the dark grey area should be in the range of 
0.2 to 0.4. The difference in‘ density between the light 
grey and dark grey areas should be in the range of 0.5 
to 0.8. 

(4) A; second light sensitive emulsion is exposed to the 
object being reproduced. 

(a) The mask from steps 1, 2 and 3 is interposed be 
tween the object and the light sensitive emulsion, as the 
exposure is carried out‘. 

(b) A red ?lter is also interposed between the object 
and the light sensitive emulsion as the exposure is carried 
out. 

(5) The light sensitive emulsion of step 4- is processed 
to produce a ?rst separation negative for the production 
of a cyan color plate. 

(6) The quality of the separation negative of steps 4 
and15 is checked by comparing the densities of (rendition 
of the cyan area and: white area of the control member 
and accepting the negative if the difference in densities of 
the‘ two' areas‘ is about 11.3. _ 

(7) A third light sensitive emulsion is exposed‘ to the 
object being reproduced. _ . 

(a) The mask from steps 1‘, 2 and 3 is interposed be 
tween the object and the light sensitive emulsion as the 
exposure is carried out. 

(b) A green ?lter is also interposed between the object 
and the light sensitive emulsion as the exposure is carried _ 
out. 

(8') The exposed emulsion of step 7 is processed to 
produce a second separation negative for the production 
of a magenta color plate. 

(9) The quality-of the separation‘ negative produced by 
steps 7 and 8 is checked by comparing the density of 
rendering of the cyan area of the control member on the 
?rst separation negative and the density of rendering of 
the magentav area of the control member on the‘ second‘ 
separation negative and accepting the second separation 
negative if the densities are substantially equal. 

(10) A fourth light sensitive emulsion is exposed to 
the object being reproduced. 

(a) The mask from steps 1, 2 and 3 is interposed be 
tween the object and the light sensitive emulsion as the 
exposure is carried out. 

(1)) A blue ?lter is also interposed between the object 
and the light sensitive emulsion as the exposure is carried 
out. 

(11) The exposed emulsion of step 10 is processed to 
produce a third separation negative for the production of 
a yellow color plate. 

(12) Checking the correctness of density of the sep 
aration negative produced by steps 10 and 11 by compar 
ing the densities of the renderings of the cyan area of the 
?rst separation negative and yellow area of the control 
member on the third separation negative and accepting 
the third separation negative if these densities are sub 
stantially equal. 
The terms and expressions which have been employed 

are used as terms of description and not of limitation, and 
there is no intention, in the use of such terms and ex 
pressions, of excluding any equivalents of the features 
shown and described or portions thereof, but it is recog 
nized that various modi?cations are possible within the 
scope of the invention claimed. 
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What is claimed p 
17. A method for controlling photographic color re 

productions on a photosensitiiéed masking ?lm with a con 
trol member consisting of a- ?rst grey area of ?xed pho 
tographic density and a second gi'ey area of a photo 
graphic density less than the density of said‘ ?rst" grey area, 
the steps comprising exposing the’ masking ?lm to the 
image of the'obje‘ctv to‘ be phoiogrsphicsuy reproduced 
and ‘to the image of the control: member to: form simulta 
neously on said masking ?lrn'a photographic image of the 
object to be photdgraphically reproducedand a photo 
graphic image of said control rrler‘r'ilier,v the time‘ of expo 
sure of said ?lm to said images being set to form an 
image on said ?lml of the ?rst grey area of ‘said control 
member which, when said‘?lm is developed, will give a 
developed image‘ of said ?rst grey‘ area Within a predeter 
mined density range, placing said exposed a de 
veloping solution to develop on said the photographic 
images of said object and saidF control element, ?xing said 
developed ?lm, said ?lm being suitable for further use in 
photographic reproduction processes, if the image of the 
second grey area of- said’ control member has a density 
differential within a‘ predetermined density range when 
compared with the density of the image of the ?rst grey 
area. 

2. In a method as recited in claim- 1, said density of 
the developed image of said’ ?rst grey area being not 
substantially’ greater than 0.4 and riot- s‘ubs'tantially less 
than 0.2. , 

3. In a method as recited cl’airn 2,}s'aid density dif 
ferential between said second grey area‘ and- said ?rst grey 
area being not substantially greater than 0.8" and not 
substantially less than 0.5. 

4'. A method for controlling the quality of lithographic 
color reproductions made by‘ exposing separation nega 
tives through ?rst, second and third primary color ?lters 
and masking ?lms to anoriginal colored image and to a 
control: member consisting of a White area, a ?rst grey 
area, a second grey area having a photographic‘density 
less than the‘de'n'sit‘y of said'?r‘sti grey‘ area, and‘ ?rst, sec 
ond and‘ third color areas composed of colors comple 
mentary to those of the primary colors of the-color ?lters, 
Which‘ comprises: ) 

(I) exposing a photosensitized masking ?lm to the 
original image of the object to be phot'og'raphically 
reproduced and to the control member to form simul~ 
tanfeously on said-mask a photographic image of the 
object to be photographically reproduced and a pho 
tographic image of said control member; 

(II) the time of exposure of said masking ?lm to said 
images being set to form an image on said mask of 
the ?rst grey area of said control member which, 
when said mask is developed, will give a developed 
image of said ?rst grey area within a predetermined 
density range; 

(III) developing said masking ?hn to develop thereon 
the photographic images of said original and said 
control member; 

(IV) measuring the density of the image of said ?rst 
and second grey areas of said control member on said 
masking ?lm, said masking ?lm being acceptable for 
further use if the image of the second grey area of 
said control member has been developed to a density 
having a density differential within a predetermined 
range when compared with the density of the image 
of the ?rst grey area; 

(V) placing said masking ?lm having thereon a pho 
tographic image of said control member between 
said original and a ?rst separation panchromatic 
sensitized ?lm and in register with said original, 

(I) interposing a ?rst primary color ?lter be 
tween said object and said ?rst separation ?lm, 

(2) exposing said separation ?lm to said original 
through said mask and said ?rst primary color 
?lter to reproduce on said separation ?lm an 
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image of said original andlsaid control member, 
(3) developing said separation ?lm vto produce a 

?rst separation negative, 
(4) comparing the density of the rendering of the 

color area (?rst color area) of said control 
member complementary in color to said ?rst 
primary color ?lter with the rendering of the 
white area of said control member-on said ?rst‘ 
separation negative, 7 

(5) said separation negative being suitable for; 
further use if the di?erence in density of these 
areas on the control member falls within a pre 
determined density range; ' 

(VI) interposing a second primary colo-r ?lter between 
a second separation panchromatic sensitized ?lm and 
the combination of said original and said masking 
?lm, > 

(1) exposing said second separation ?lm to said 
original through said masking ?lm and said sec 
ond ?lter, 

(2) developing said second separation ?lm to pro 
duce a second ‘separation negative, 

(3) comparing the density of (a) the rendering 
of the color area (second color area) of said 
control member complementary in color to said 
second ?lter on said second separation negative 
with the density of the rendering of the ?rst 
color area of said control ‘member on said ?rst 
separation negative and (b) the density of the 
white area of said control member on said ?rst 
and second separation negatives, r 

(4) said second separation negative being suitable 
for further use if the densities of said ?rst and 
second color areas are about equal and also if 
the densities of said white areas are about equal; 

(VII) interposing a third primary color ?lter between 
a third separation panchromatic sensitized ?lm and 
the combination of said original and said masking 
?lm, p 

(1) exposing said third separation ?lm to said 
original through said masking ?lm ands-aid third 
?lter, ’ " g 

(2) developing said third separation ?lm to pro_ 
duce a third separation negative, 
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(3) comparing the density of (a) .the' rendering of ‘ 
the color area (third color area) of said control 
member complementary in color to said third 
?lter on said third separation negative with the 

density of the rendering of the ?rst color area 
of said control member on said ?rst separation 
negative and (b) the density of the white area 
of said control member on said ?rst and third} 
separation negatives, 

(4) said third separation negative being suitable 
for further use if (a) the densities of said ?rst 
and third color areas are about equal and (b) 
if the densities of said white areas are about 
equal; 

(VIII) so that a balanced set of three separation nega- 
tives are produced which are then suitable for use 
in production of lithographic plates from which high 
quality, multiple lithographic reproductionsof orig 
inal colored images are obtained. I I 

5. The method of claim 4 wherein the ?rst separation 
?lm is exposed in such a way that it possesses a minimum 
density of 0.3 and a maximum density of 1.6 in the sep 
aration negative. 

6. The method of claim 4 wherein the difference in 
' density of the ?rst color area and white area on said ?rst 
separation negative is about 1.3. - 

7. In a method as recited in claim 4, said density of the 
developed image of said ?rst grey area being not sub 
stantially greater than 0.4 and not substantially less 
than 0.2. 

8. In a method as recited in claim 7, said density dif 
ferential between said second grey area and said ?rst gr'ey 
area'being not substantially greater than 0.8 and’ not sub 
stantially less than 0.5. 

9. In a method as recited in claim 8, in which said 
masking ?lm is exposed by re?ection. 

10. In a method as recited in claim 9, in which said 
masking ?lm is exposed to a transparency. 
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