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1 
This invention relates to processes of color 

photography. More particularly it relates to 
processes of duplicating subtractive color repro 
ductions of an original scene. Still more par 
ticularly it relates to such processes wherein color 
correction of subtractive colors is accomplished 
by a novel integral masking procedure. 

subtractive three-color reproduction processes 
utilize three colorants which are complementary 
in color, respectively, to three primary analysis 
colors. The analysis colors are red, green, and 
blue, and the colorants, cyan (blue-green), ma 
genta, and yellow. Facsimile reproduction of a 
colored subject is never achieved because no set 
of three subtractive colorants, e. g., dyes, pig 
ments, etc., with ideal spectral absorption are 
known. Cyan colorants, for example, absorb in 
both the blue and green region of the spectrum. 
Magenta colorants absorb in the blue and red 
regions of the spectrum, and yellow colorants ab-; 
sorb in the green region of the spectrum. 

It has been previously proposed to employ col 
ored couplers for masking but it was dif?cult, if 
not impossible, to ?nd such compounds capable 
of yielding correct density and contrast values for 
both the primary color component image and the, 
masking images. In order to overcome this dif-_ 
?culty it has been proposed to utilize mixtures of 
colored and colorless coupler which yield dyes of 
the same hue on color development. Even this 
method, however, suffers from the dif?culty of 
?nding such combinations in which the colored 
and uncolored couplers are capable of coupling at 
the proper rate in relation to each other. More 
over, the use of colored substances in the light 
sensitive layers of a photographic element in 
troduces ?ltering effects, thereby reducing the 
eliective sensitivity of the element. The use of 
colored couplers in a photographic element im 
poses severe limitations on the choice of layer ar 
rangements and precludes the use of such ele 
ments for any other purpose. 

‘The present invention avoids all of these dis 
advantages and provides a method of great ?exi 
bility for controlling color reproduction as is 
shown in subsequent paragraphs. 
vAn object of this invention is to improve the 

duplication of subtractive color reproductions. 
Another object is to provide a practical manner 
of correcting the undesirable absorption of sub- . 
tractive color formers. A further object is to 
provide a practical method of correcting the un 
desirable absorption of subtractive color formers 
by the generation of colored masks in the layers 
containing color-developed dye images. Still 
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other objects will be apparent from the follow 
ing description of the invention. 

It has been found that the de?ciencies of cyan 
and magenta color-developed quinoneimine. or 
azomethine dye images, whereby they absorb in 
the blue and green and blue regions, respectively, 
of the spectrum, can be compensated for by 
superimposing on the cyan and magenta image 
components colored masks which absorb in the 
regions of undesired absorptions, which they are _ 
intended to correct, by a dye coupling ‘and pref- 1 
erably an azo coupling procedure in which the‘ 
residual color formers in the image areas and re 
verse areas couple whereby a dye. e. g., an azo dye 
of spectral properties di?ering from those of the 
quinoneimine or azomethine dye images, is 
formed. The silver and silver salts are removed, 
leaving the dye images and integral color mask. 
When the resulting image-bearing layer is print 
ed onto a light-sensitive photographic element, ‘ 
the undesirable absorption characteristics of the 
dye images are automatically compensated for. 
The invention is especially useful in the treat- ‘ 

ment of multilayer monopack ?lm elements: 
which contain light-sensitive silver halide layers 
and subtractive cyan, magenta, and yellow color 
formers in the appropriate layers. 

gion of the spectrum. The ?lm element is ?rst 
exposed in a camera or from separation records, ' 
or from‘ a positive subtractive color transparency, » 
then developed in an aqueous developer solution 
containing a primary aromatic amino developing 
agent to yield cyan, magenta, and yellow dye im- ; 

The ele- . 

ment is then subjected to a dye-generation such ' 
that the residual cyan (minus-red) color former ' 

ages in situ with metallic silver images. 

is converted into an orange dye and the residual 
magenta (minus-green) color former is converted ' 
into a yellow dye in the respective layers. The 
colored masks which are produced are of a con 
trast opposite in sign to that of the primary im- ‘ 
ages since the density of masking dye in any area 
is inversely proportional to the density of the ‘ 
color-developed dye image in that area. The 
contrast and density of the mask images may .be 
varied, thus making the process one of great ver- , 
satility and wide application. 
The nature of the invention will be more readily 

understood by a tricolor analysis of a typical ?lm 
construction. Thus a cellulose acetate ?lm base 
is provided with three light-sensitive silver halide 
layers of the type described in United States Pat 
ent 2,397,864 wherein the silver salts are dispersed 

The yellow . 

color formers need not be compensated for be- _ 
cause of their slight absorption in the green re- ; 



2,633,422 
3 

in polyvinyl acetal color formers of the struc 
tures: 

moans-Q04?! C H: 

H 

(lgH: 

0-H 

Ha 
I 

0. 

The quinoneimine dyes which may be obtained 
from these dye intermediates by interaction with 
oxidized p-amino diethylaniline may be repre 
sented in the form of a composite plot of their 
spectrophotometric curves as shown in Figure I of 
the accompanying drawing. In this ?gure, the 
densities orv the individual components have been 
chosen to yield the closest approximation to com 
posite neutral. The total density of the three 
components at each wave length is represented 
by the irregular black line in the vicinity of the 
horizontal axis corresponding to density 1.0. 
True neutral, as represented by the straight line 
at density 1.0 will never be achieved with any 
mixture of three real subtractive printing colors, 
but it should be recognized that the irregular 
black line represents a visually acceptable neu 
tral. This selection of neutral density 1.0 has 
been made because it will be apparent that the 
densities of the individual color components are 
proportional to their relative contrasts. The 
term “density” in this speci?cation, as referred to 
a color component, is the maximum density as 
read from the spectrophotometric curve. 

In making a tricolor analysis of the ?lm repre 
sented in the ?gure, three monochromatic bands 
of wave lengths 440, 540, and 660 millimicrons are 
used. It will be noted that at each of these wave 
lengths, density is contributed by all three com 
ponents. Speci?cally, these densities may be tab 
ulated as follows: 

Table I 

440 mu I 540 Inn 660 mu 

.64 .04 .00 

.39 1.02 .06 
Cyan _____________________________ ._ . l2 . l0 . . 96 

‘Consider now the function of the magenta im 
age component: ideally it should modulate only 
the green analysis primary; yet, it exhibits a 
small amount of density in the red region which, 
in fact, can be ignored, but a very appreciable ab 
sorption of blue light is evident which cannot be 
ignored. If, however, a mask derived from the 
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4 
magenta image component be superimposed upon 
the monopack, “cancellation” of the e?ective ab 
sorption of blue light by the magenta component 
will have been realized provided that the con 
trast of the mask is opposite in sign and propor 
tional to the ratio of blue to green densities of 
the magenta component. This mask should 
have selective absorption for blue. In other 
words, it may be yellow. Thus it is seen that the 
blue absorption of the magenta subtractive pri 
mary may be compensated for by means of a mask 
of opposite gamma which absorbs blue light. The 
numerical value of the gamma of the mask is de 
pendent upon the amount of undesired blue ab 
sorption by the magenta component. 
The cyan component of the ?gure exhibits un 

desirable absorption in both the blue and green 
portions of the spectrum. A correcting mask 
which absorbs in both regions, to avoid contami 
nation of blue and green primary analysis rec 
ords, should be orange-red in color and the com 
trast of the mask may be determined, as above, 
in accordance with the relative absorption of 
green and blue by the cyan component. The yelq' 
low subtractive primary of the ?gure is reason 
ably satisfactory and requires no correction. 
Multilayer monopack ?lms which contain the 

integral masks described above in the magenta 
and cyan dye image layers can be used in sev 
eral ways, e. g., ‘ 

1. As a color negative camera ?lm for original 
recording. 

2. As a color reversal positive camera ?lm for 
original recording. . 

As a “dupe” color negative serving as an in 
termediate step in reproducing from a positive 
(reversal) monopack original or from primary 
analysis black and white separation records. 
The preferred method of forming the color 

masks in the image-bearing layers as described 
above is by azo coupling. This may be carried 
out by means of diazonium salt solutions, sta 
bilized diazo compounds, or by means of the ac-, 
tion of hydrazines and derivatives of hydrazines' 
together with exposed silver salts. Preferred di 
azo compounds for use in the production of the 
required orange and yellow masks from color cou 
pling components of the conventional type are 
those derived from aromatic amines with elec 
trophyllic substituents such as —COOI-I, —SOaH. 
—-NO2, —halogen, —CN, and —CFa. 

In processes of automatic integral masking 
which have been proposed heretofore, it is usual 
ly necessary to maintain a “normal" arrange 
ment of layer sensitivity and respective color 
generating capacity for those layers. This nor 
mal arrangement involves the use of an outer 
most blue-sensitive layer which is subsequently 
converted into a yellow image component. The 
remaining layers are usually green and red-sensi 
tive in that order, each layer being responsible 
for an image component in its complementary 
color. 
In a preferred form of the present invention, 

a self-masking color duplicate negative may be 
used to print multiple copies of color corrected 
positive prints. For processes of color cinematog 
raphy which require an accompanying sound 
record, it has been shown to be advantageous to 
provide the magenta component in the outermost 
layer of a monopack structure as described in 
copending application Serial Number 634,255 ?led 
December 11, 1945, now U. S. Patent No. 2,551,086. 
Such an arrangement may be readily achieved 
with the present process, while maintaining the 
automatic masking. 
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In practice, moreover, the deviations from ideal 
masking- which may be actually obtainable, can 
be readily adjusted so as to place emphasis on 
superior reproduction of reds, blues, or greens in 
accordance with the requirements at hand. Con 
trols of this type may be exercised in the present 
process since it is possible to use any combina 
tion of layer sensitivity and distribution of color 
generating elements, thus making the process 
possess great ?exibility and versatility not found 
in previously proposed methods. 

Suitable speci?c compounds are those derived 
from metanilic acid, sulfanilic acid, anthranilic 
acid, m-aminobenzoic acid, p-aminobenzoic acid, 
o-chloroaniline, p-chloroaniline, cyano-anilines 
or m-aminobenzotrifluoride, naphthionic acid, 
m-xylidine, 2-naphthylamine-6,8-disulfonic acid, 
and ll-chloro-Z-aminotoluene. Although any 
other diazo compounds may be employed, those 
listed are well suited to producing colorless or 
nearly colorless reaction products from conven 
tional yellow color formers while yielding the de 
sired orange and yellow masks from the cyan and 
magenta components, respectively. . 
Among the useful stabilized diazo salts are 

the zinc chloride complexes and organic sta 
bilized diazos. There can also be used derivatives 
of diazo compounds from which diazo compounds 
can be generated, e. g., diazoiminos, triazines and 
nitrosoamines and anti-diazotates. 

Different diazo salts may be employed, for ex 
ample, by treating the outermost layer of a mono 
pack structure with a diazo salt solution of such 
composition as to retard the penetration of the 
diazonium compound, thereby limiting or re 
stricting its action to an upper layer in the mono 
pack structure. Subsequently, a diiferent diazo 
nium compound may be caused to react upon the 
second, third, or lowermost layer either in sepa 
rate stages or simultaneously. Such a procedure 
may be particularly advantageous in order to 
completely couple the coupling component in the 
outermost layer with a diazonium compound 
which yields thereby a substantially colorless or 
extremely pale yellow azo dye. This procedure 
may be employed when no integral mask is re 
quired to be introduced into the outermost layer, 
i. e., that carrying the yellow subtractive com 
ponent. Following the complete coupling of this 
layer a different diazonium compound may be 
utilized to yield the desired mask for the remain 
ing subtractive component. 
A large number of other diazonium compounds 

is available for ‘use in the alternative procedure 
just described. Among such stabilized salts which 
may be employed are the diazo salts from the fol 
lowing amines: meta-chloroaniline, meta-nitro 
para-anisidine, ortho-aminoazotoluene, l-amino 
anthraquinone, 5-nitro-2-aminoanisole, meta 
nitro-para-toluidine, 4-chloro-2-nitroaniline, 4 
chloro-2-aminoanisole, 2,5-dichloroaniline, 4 
nitro-Z-aminoanisole, 4-chloro-2-nitroaniline 
and the tetrazo salt from o-dianisidine. As stated 
above, the zinc chloride and other stabilized salts 
can be used. 
Dye coupling reactions other than azo coupling 

similarly may be employed in order to produce 
one or more integral masks by reaction with resid 
ual or unused color formers. Other reducing 
agents which are capable of undergoing coupling 
in their oxidized form may be‘ employed; 1. e., 1,4 
naphthalene diamine-‘Y-sulfonic acid is a color 
coupling developer and yields a yellow color upon 
reaction with l-phenyl-3-methyl-pyrazolone-5 
and thereby may be utilized to produce a mask 
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for correction of the undesired blue absorption 
of the magenta azomethine dye obtained from 
the pyrazolone. Hydroxy-phenyl-thioureas simi 
larly yield yellow colors upon reaction with ex 
posed silver halides and, under some conditions, 
even without exposure and therefore may be uti 
lized to produce masks to correct for blue absorp 
tion. 
The use of hydrophilic ?lm-forming polymeric 

color formers for the manufacture of monopack 
?lms is the preferred basis of rawstocks to be‘ 
used in the masking processing since such stocks 
will withstand wide variations in processing, in 
cluding temperature. The process itself is par 
ticularly advantageous for the production of in 
termediate color dupes in motion picture produc 
tion whereby ?nal release prints may be prepared 
in unlimited quantity without the necessity for 
registration printing and without attendant color 
degradation. 

Multilayer ?lms containing non-diffusing com— 
pounds in conventional colloid silver halide emul 
sions may be utilized for masking procedures of 
similar type, although their use does not afford 
the latitude in processing that is possible with 
the hydrophilic ‘color-former polymer structures. 
Many combinations of steps may be employed in 
processes of color reproduction for still and mo 
tion pictures in which the masking procedure 
may occur as an initial or as an intermediate 
step in the complete process. More than one 
masking step may be included in the complete 
process if several subtractive stages are involved. 
In order to control the rate or extent of the’ 

supplementary dye generating reactions so as to 
yield the exact density and contrast which is re 
quired in the individual masks, it may be desir 
able to employ surface active agents which have 
the e?ect of limiting or retarding the rate of con 
sumption of dye-forming- agent in the same man 
ner that such agents are employed in textile dye 
ing to control rate of exhaustion of dye baths 
thereby producing “level” dyeing. 
The invention will be further illustrated but 

is not intended to be limited by the following ex 
amples. 

Example I 

A photographic element comprising a trans- 
parent support and a light-sensitive silver halide 
layer utilizing as the colloid binding medium a 
hydrophilic polyvinyl acetal color former con 
taining several naphthol sulfonamide groupings 
of the structure: 

momnQ H 
obtained as described in United States Patent‘ 
2,423,572, was exposed and developed for ten 
minutes in a color developer of the composition: 

p-Amino-N-diethylaniline hydrochloride 
grams“ 2.5 

Sodium carbon-ate (anhydrous)_____do____ 25.0 
Sodium sul?te ___________________ __do___.. 10.0 
Potassium bromide _______________ __do____ 2.5 
Water to ________________________ __liter__ 1.0 

After washing, bleaching, ?xing, and washing 
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again, the element was bathed for ?ve minutes 
in a diazonium salt solution prepared as follows: 
~To 20 cc. of 10% aqueous sodium hydroxide, 

8.7 grams of sulfanilic acid were added. The 
mixture was stirred until solution was complete 
and then cooled to 5° C. and acidi?ed with 13.5 
cc. of concentrated hydrochloric acid. Stirring 
was maintained in order to secure ?ne particles 
of the amine hydrochloride. Cracked ice was 
added to the mixture so as to maintain a tem 
perature of 0° to 5° C. and a solution of 3.5 grams 
of sodium nitrite in 10 cc. of water was added 
with continued stirring. After standing one-half 
hour, water and cracked ice were added to make 
up the total volume to about 500 cc. Solid sodium 
acetate was added until disappearance of a posi 
tive test for hydrochloric acid with Congo red 
test paper. The pH of the solution was about 
5.0. The entire solution was ?ltered and diluted 
to 1 liter. 
To generate a colored mask the washed ?lm 

strip was bathed for ?ve minutes in a 12.5 cc. 
portion of the diaz-o solution which had been di 
luted to 100 cc. After shaking off the surface 
liquid, the strip was immersed in a solution of 
1% ammonia for three minutes, washed thor 
oughly, and dried. The steps of a graduated 
exposure on the strip had substantially uniform 
density to blue and green light and good con 
trast to red light. The color of the dye mask 

Example II 

1 A photographic element characterized by color 
coupling groupings of the structure: 

VOONHQ H 
0/ \O 

CHa-—CL—-~€IH: 
in the polymer structure as described in United 
States application Serial Number 682,137 now 
U. S. Patent No. 2,476,988, was processed in an 
analogous manner. Color coupling development 
produces a. magenta color, and subsequent proc 
essing with diazotized sulfanilic acid yields a 
yellow mask. The same procedure when applied 
to an element of similar type characterized by 
color-forming nuclei of the structure: 

as described in United States application Serial 
Number 9330 now U. S. Patent No. 2,513,190 
?led February 18, 1948, produces a yellow color 
upon coupling development and a substantially 
colorless reaction product upon treatment with 
diazotized sulfanilic acid. 

Example III 

Elements in which the light-sensitive layers 
were the same as those described in Example I 
were processed by color-coupling development, 
followed by a second color generating reaction 
employing a solution of diazotized-p-aminoben 
zoic acid. As in the ?rst example, an orange 
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8. 
mask was obtained from the element yielding a 
cyan image from color-coupling development, a 
yellow mask from the magenta element, and a 
substantially colorless reaction product from the 
yellow element. 

Example IV 

A photographic element of a type similar to 
that described in Example I, but characterized 
by color-former nuclei of the structure: 

CH: --0 ONHQ 
H 

dlsclosed in application Serial No. 19,155 ?led 
April 5, 1948 now U. S. Patent No. 2,489,655, was 
processed in two stages; ?rst, by color develop 
ment with a p-amino-N-diethylaniline developer 
solution as described in Example I, and then by 
coupling with diazotized sulfanilic acid. A 
minus-red dye image with a superimposed blue 
and green absorbing mask was obtained. 

If the completely processed ?lm element of 
this example is bathed before drying in a dilute 
solution of acetic acid or in a buffer solution of 
about pH 5.0, the color of the mask image is 
altered to a deeper shade of orange. This treat 
ment has no eifect on the color-developed image 
or upon the mask image of the magenta and 
yellow elements of Example I. 

Example V 
A photographic element of a m-(3-methyl 

salicylamido) -benzaldehyde polyvinyl acetal sim 
ilar to that employed in Example IV was exposed 
and color-developed in the usual manner and 
several samples were then treated at room tem 
perature with .5% solutions of stabilized diazo 
compounds as follows to give masks of the color 
shown in the table: 

. Color of Dye Diazo Salt of Amino Mask 

m-chloroaniline .................................. _. Orange. 
m-nitro-p-anisidine. _ . Do. 

o-amino-azotoluene.___ . Light Red. 
l‘aminoanthmquinone. -1 Red. 
E-nitro-Z-aminoanisola. .. Magenta. 
m-nitro-p~toluidine___. ..... -_ Orange. 
4-chloro-2-nitroaniline__ . Dark Orange. 
é-chloro-2-aminoanisole. _ range. 
2,5~dichloroaniline_____ __ Yellow 
4-nitro-2-aminoanisole.. _. Orange 
o-dianisidine ..................................... .. Bed. 

Ewample VI 

An element similar to that of Example IV was 
processed to yield a mask image by means of a 
diazoa-mino derivative of aniline as follows: 
After color development, bleaching, mixing and 
washing, the sample was bathed in dilute acetic 
acid and then without rinsing was immersed in 
a .5% solution of the diazoamino compound. The 
presence of the acid caused hydrolysis of the 
diazoamino derivative, releasing a free diazonium 
salt of aniline which coupled with the coupling 
component nuclei of the polymer. The ?lm ele 
ment was then washed and dried. 

Example VII 
A result similar to that of Example VI was 

obtained by bathing the color-developed sample, 
after ?xing and washing, in the solution of the 
aniline-diazoamino derivative. Hydrolysis and 
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coupling were accomplished by holding the 
sample in an atmosphere of about 100% relative 
humidity at a temperature of about 90° to 100° C. 

Example VIII 

A multilayer ?lm element having the follow 
ing strata, in order, on a transparent support: 

1. An emulsion layer ‘for color-development of 
a cyan image like that of Example I and sensi 
tized for red light. ' 

' 2. A thin colorless separator layer of a hydro 
philic hydrolyzed ethylene vinyl acetate inter 
polymer. 

3. An emulsion layer for color-development or" 
a yellow image like that of Example I and sensi 
tized for green light. 

4. A separator like layer 2. 
5. An emulsion layer for color development of 

magenta like that of Example I and containing a 
yellow ?lter dye, e. g., Tartrazine (Colour Index 
No. 640) , was exposed to a graduated step tablet 
and through three red, green and blue primary 
?lters. 
The element was processed as in Example I 

by color developing with p-amino-diethylaniline, 
bleaching, ?xing, washing, and treating with 
diazotized sulfanilic acid of the same strength. 
A multicolor negative image with superimposed 
orange and yellow masks was obtained. 
A similar element was color-developed, washed, U 

bleached, ?xed, washed and dried to yield a mul 
ticolor image without masks. The two processed 
samples were then printed directly onto a multi 
layer element of the same construction. The 
color temperature of the printing source and 
the duration of the printing exposure were ad 
justed in each case so as to produce equal, neutral 
densities, from corresponding highlight areas, in 
the two reproductions. Marked improvement in 
the reproduction of the red, green and blue pri 
mary colors is apparent in the case of the print 
from the masked negative as compared to the 
unmasked print. 

Example IX 

A photographic element characterized by 
pyrazolone nuclei of the type used in Example I 
was exposed and processed by color coupling 
development to yield a magenta dye image. 
Without ?xing, the element was washed thor 
oughly, re-exposed and redeveloped in a de 
veloper like that employed in Example I, but con 
taining in place of the p-amino-diethylaniline, 
2 grams of 1,4-naphthylenediamine-'I-sulfonic 
acid. After washing, the element was bleached, 
?xed and rewashed whereby a primary magenta 
image and a superposed yellow mask image were 
produced. 

If in the procedure of this example, the second 
development step is carried out with an aro 
matic hydrazine or hydrazine derivative, super 
posed masks may be generated under conditions 
of control which may be regulated by variation 
in second exposure, duration of treatment, and 
other conditions. For example, the second color 
generating step of this example, which is used for 
formation of the masking image by exposure and 
development, can be modi?ed by using a devel 
oper solution of a hydrazine as described in 
United States Patent 2,220,929 (Example I). 
Alternatively, hydrazine derivatives such as N 
acyl-N-arylhydrazines (French Patent 925,609) 
or sulfonhydrazides (disclosed in United States 
Patent 2,424,256) may be employed for develop 
ing the secondary masking images by reduction 
of exposed silver salts and coupling with residual 
color-former nuclei. 
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Example X 

Photographic elements of the three types de 
scribed in Examples I, II, and III above were 
bathed in a ?xer to dissolve silver halides, then 
washed and dried. Samples of each of the ele 
ments so prepared were then bathed in solutions 
of diazonium salts of the amines listed in the 
table below. These solutions were prepared by 
diazotization of the several amines, adjustment 
(with sodium acetate) of the pH of the resulting 
diazonium salt solutions to neutrality, and dilu 
tion of the solutions with water to yield concen 
trations of 0.05% based on the weights of the 
amines used. 
Column 1 of the table lists the amines from 

'which the diazonium salt solutions were prepared. 
Heading columns 2, 3, and 4 are the colors which 
the three respective photographic elements yield 
ed when exposed and developed as in Examples I, 
II, and III above. Also in thesepcolumns are listed 
the dye colors which the respective elements 
yielded when treated in diazonium salt solutions 
as in the preceding paragraph. 

Amine Cyan Magenta Yellow 

napbthionic acid ....... _. orange-red_ _ yellow- _ colorless. 
m-?uoro aniline ........ ._ orange .... .. __.do...__ Do. 

m-toluidine __________________ __do _____ .. ___do...__ Do. 
m~am1n0 benzoic acid ........ ..do ..... __ __.do...-. velry pale yel 

ow. 

Inetanilic acid _________ _. Do. ' 

m-amino-bcnzotri?uoride. Do. 
p-amino-benzoic acid. _ ___ pale yellow. 
4-chlor-2-amino-toluene. _ _ D0. 
p-chloro-aniline _________ __ Do. 

O-chloro-aniline _________ ._ Do. 

2-naphthylamine-6,8- Do. 
disulfonic acid. 

m-xylidine (unsymmetri- colorless. 
cal) . 

Comparison of the ‘dye colors listed in'th‘e 
above table with those described in Examples I, 
II, and III reveals that these colors are proper 
for use as integral masks to cancel all or part of 
the undesirable light absorptions of subtractive 
color dyes as described earlier. 

Example XI 

Samples of a photographic element of the type 
described in Examples IV and V were prepared 
and treated in diazonium salt solutions as in Ex 
ample X above. A yellow dye color resulted from 
such treatment in solutions of the diazonium salts 
of o-chloro-aniline, p-chloro-aniline, 2-naphthyl 
amine-6,8-disulfonic acid, m-amino-benzotrifluo 
ride, naphthionic acid, and metanilic acid. 

Example XII 

A photographic element like that of Example I 
was prepared by substituting for the hydrophilic 
color former 4-methoxy-3-(benzoylacetamido) - 
benzaldehyde polyvinyl acetal. The latter com 
pound can be made after the manner taught in 
United States Patent 2,310,943 by acetalizing 
polyvinyl alcohol with ri-methoxy-B-(benzoyl 
acetamido>benzaldehyde or its ethylene glycol 
acetal. 
The element was then exposed and ‘developed 

in a developer similar to that in Example I. The 
developed color resulting from coupling (with the 
p-amino-diethylaniline hydrochloride of the de 
veloper) was yellow. After washing, bleaching, 
?xing, and washing again, the element was 
bathed for ?ve minutes in a diazonium ‘salt solu 
tion prepared by diazotizing sulfanilic acid, ad 
justing to neutral pH with sodium acetate, and 
diluting to 0.05% concentration (based on the 

75 weight of sulfanilic acid). No coloration of the 
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element was produced by the treatment in the 
diazonium salt solution. Thus this element ex 
hibits properties ideal for theyellow polymer layer 
of a ?lm described earlier as a negative employ 
ing integral masking. 

Similar effects may be observed when the origi 
nal primary color exposures are made from an 
original colored scene or from color separation 
positives of the original scene by means of red, 
green and blue primary color ?lter exposures. 
The invention has the additional advantage 

that it provides a practical and effective process 
for correcting the undesirable absorption of qui 
noneimine and azomethine dye images in the re 
production of subtractive originals. A further 
advantage is that the process provides a full neu 
tral scale, and saturated orange, red and yellow 
colors are produced. .A still further advantage 
is that good control of color densities is achieved 
and their relative proportions in the grays are 
the same as if no masking had been employed, 
but are altered in areas corresponding to strong 
blues, greens, reds, and yellows. 
As many widely different embodiments of this 

invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not to be limited except as 
de?ned by the claims. 
What is claimed is: 
1. The process’ of making integral color mask 

ing images in a multicolor picture made up of 
subtractive color images which comprises devel 
oping with a primary aromatic amino color de 
veloping agent, an exposed multilayer photo 
graphic ?lm bearing a colloid silver halide emul- , , 
sion layer initially sensitized to light from one 
primary color region of the spectrum and includ 
ing as a cyan color former a m-(3-methylsalicyl 
amido)benzaldehyde polyvinyl acetal, a colloid 
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silver halide emulsion layer initially sensitized to 
light of a second primary color region of the 
spectrum including as a magenta color former 
a m- [p- (3-methy1'1-pyrazolyl) benzamido] ~benz 
aldehyde polyvinyl acetal and a colloid silver 
halide emulsion layer initially sensitized to a third 
primary color region of the visible spectrum in 
cluding as a yellow color former a m-benvzoyl 
acetamidobenzaldehyde polyvinyl acetal, said ?lm 
initially bearing a stratum containing a yellow 
?lter dye and being arranged so that blue light 
will not expose two of such emulsion layers, treat 
ing the developed element in at least one aqueous 
solution containing a diazonium salt and remov 
ing the silver and silver salts from the resulting 
?lm. 

2. A process as set forth in claim 1 wherein 
said polyvinyl acetals are the sole binding agents 
for the silver halides in the respective layers. 

3. A process as set forth in claim 2 wherein a 
single diazonium salt solution is used. 

4. A process as set forth in claim 8 wherein 
said salt is diazotized sulfanilic acid. 

ANDREW BRADSHAW JENNINGS. 
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