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UNITED STATES PATENT of FICE 
2,369,476 

PRocEss FoR coLoRING PHOTOGRAPHs 
OR TE E LIKE 

Jose Luis Mariani Piazza, Seville, Spain 
Application June 5, 1940, Serial No. 338,927 

(8???0.953) 15 Claims. 
This invention relates in general to colored 

photographs, transparencies and the like, and 
more particularly is concerned with a novel method for their preparation. 
The principal object of my invention is to pro 

vide a novel method for the preparation of 
colored photographs, transparencies and the like 
having great brilliance and which are easily formed. 
An additional object of my invention is to pro 10 vide a novel paper or transparency particularly 

adapted for carrying out the present method. 
In ordinary processes of coloring photographs, 

the color acts by subtraction. That is, the coat 
of uniform transparent color overlying the black, 
white and gray image stops or detains the light 
radiations foreign to its color, and the white, 
black or gray of the black and white image is 
Converted into an intensity gradation of the given 
color up to the black. If the color applied, as 
is usually the case, has any proportion of white, 
that is, the color is not pure, this color will re 
tain the same proportion of white in all the dif 
ferent parts of the image regardless of the in 
tensity of the light reflected by the black, white or gray image. 
This is not in accordance with what takes place in reality or in practice. My studies have 

brought me to the conclusion that in the shaded 
parts of a real object, the color becomes purer, 
that is, the proportion or percentage of white 
is less. This is, due, among other things, to the 
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has a larger percentage of white than in the shaded parts. 
In order to obtain this effect on color pho 

tographs, I have developed a process in which, 
instead of completely substituting a gradation 
of color for the gradation of white, gray and 
black, I let stand part of that gradation of white, 
gray and black and add thereto a gradation of 
color having · a substantially invariable propor 
tion of white therein. This gradation of color 
is of the same order in intensity as the grada 
tions of black, white and gray in the image, but 
is of much lower contrast. In fact, in some ap 
plications of the process I prefer that the color 
be uniform. That is, all of One intensity. 

In order to obtain this effect, I divide the im 
age into very small juxtaposed elements. SSome 
small parts of these elements subsist in the Orig 
inal intensity and constitute an image in white, 
gray and black. The other elements constitute 
an image also, and these I bleach to a very low 
contrast and intensity, or I may bleach them 
to pure white. These latter white or very light 
gray mixed with white elements are then dyed 
with the transparent color to give the final color 
image, while the black, white and gray image 
supplies the contrast and brilliance. 
In connection with the following description 

reference may be had to the drawings in which: 
Fig. 1 is a section of developed black and white 

print immediately after the first step in the 
fact that the white surface reflection is less on 
the shaded parts since the shaded parts or- . 
dinarily receive more diffused light. This bril 
liant surface reflection exists even on relatively 
dull bodies such as fabrics, although this is not ordinarily appreciated. 
The influence of this surface brilliance be comes apparent by observing an object first 

painted in color and then varnished. If the 
light is directly reflected on the warnish coat, a 
reflection of white light is seen, but if that same object is observed under diffused light, one sees 
it in the color with which it is painted. Now, 
woven materials and the majority of other 
colored objects, are made up of very small bril 
liant particles which behave like the warnished 
object mentioned, but because of the general 
diffusion they seem to the eye to be more or less 
dull. The result is that on brightly illuminated 
parts of an object there are a large number of 
very Small brilliant surface reflections which at 
fect the eye, and consequently the resulting color 
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process; 
Fig. 2 is a section of the print of Fig.1 after 

the transparent color has been applied; 
Fig. 3 is a flow chart showing the steps of 

one form of my improved process; 
Fig. 4 is a section of a specially prepared pho 

tographic paper immediately after it has been exposed and developed; 
Fig. 5 is a section of the sheet of Fig. 4 after 

the transparent color has been applied; 
Fig. 6 is a flow chart showing the steps in pre 

paring, exposing and developing the sheet of 
Figs. 4 and 5; ?? 

Fig. 7 is a section of a transparency made ac 
cording to the present invention; 

Fig. 8 is a section of a sheet made by a modi fication of my process; 
Fig. 9 is a section of a sheet adapted to receive an Opaque color; and 
Fig. 10 is a flow chart showing the steps in 

the process of making the print of Fig. 9. 
To obtain the above statedresult, one may pro 

ceed in different manners. For example, if a photograph is to be finished on projection or con 



2 
tact printing paper, a regular or irregular pat 
tern 0 is printed on the developed and fixed print 
ff with grease ink and, thus, the covered parts 
are protected against future Operations (Fig. 1). 
The photograph is then introduced into a bleach 
which diminishes the contrast and intensity in 
the portions 2 where there is no grease protec 
tion, thus producing a thin, Soft image, or an 
image completely substituted by little white dots 
hif the bleaching process is carried on to comple 
tion. After the print has been washed and dried, 
it is then colored with a transparent color and 
the grease removed by a suitable solvent. It is 
evident that the color will be absorbed only by 
those parts 2 which are free from grease. The 
result is an image in white, gray and black to 
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which is juxtaposed another colored image. The 
two images are so intimately mixed that the eye 
sees them as one. The steps in this process are 
plotted in Fig. 3. 
As the dyed image has been bleached, it will not 

have any pure black sections, but white and gray, 
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or white only, depending upon the extent of the 
bleaching operation, and upon the application 
of the transparent color, this color will give to the 
parts corresponding to the black sections of the 
image a dark color when observed together with 
the juxtaposed black dots. This avoids the diffi culty experienced when coloring photographs by 
the ordinary process with transparent colors, 
which consists in the fact that the black parts 
of the image do not seem to take the color. This 
is due to the subtracting character of the process. 
That is, the black does not reflect any light 
through the applied color and therefore no color is 
See The black, white and gray image, which is pro 
tected by the grease, increases the proportion of 
whiteness in the light parts of the image and be 
cause of the great contrast of its pure white, gray 
and black sections, it contributes vigor to 
image. A paper especially adapted for carrying out the 
Fig. 4, the steps in the process being set out in 
order in Fig. 6. The support paper f3 should be 
very permeable to the developing and fixing solu 
tions so that the exposed emulsion can be de 
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The print is now colored with transparent color 
such as anilin dyes which are readily absorbed 
by the gelatin dots but are not absorbed by the 
collodion layer. The final image, therefore, is 
made up of dyed gelatin dots 19 overlying a thin 
image and a black, white and grey image inter 
spersed between these dots (Fig. 5). h 
A transparency may be made by a slight, modi 

fication of the above process (see Fig. 7). This is 
done by coating the sensitive emulsion 20 on one 
side of a 'sheet of film stock, waterproof Cello 
phane, or the like 2, and coating the other.side 
with the spaced dots 22 of gelatin carrying the 
filter dye. This sheet is exposed through the 
side carrying the dots and then is developed, 
fixed and washed in the usual manner to produce 
the two Separate images previously mentioned 
and to remove the filter dye. The washed trans 
parency is then colored on the dot carrying side 
in the same manner as the print to produce the . 
final colored transparency. 

Either the paper or transparency may be made 
by a modification of the above which consists in 
coating the paper, film or the like 23 with a sensi 
tive emulsion 24 (Fig. 8). The emulsion 24 is 
then coated with a multiplicity of dots 25 of col 
lodion and the sensitive emulsion dyed with a 
soluble filter dye as indicated at 26. After the 
dyeing step, the emulsion between the dots which 
has absorbed the insensitive dye, becomes rela 
tively insensitive to light, while the emulsion 
beneath the dots remains sensitive, since no dye 
reaches it and no dye is absorbed by the col 
lodion. This prepared paper or transparency is 
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then exposed, developed, fixed, washed and 
colored in the manner previously described 

If it is desired to prepare a film to be colored 
with dull colors, as for example of colors, a 
transparent sheet of paper, Cellophane, film 
stock, or the like 27, is coated with a very thin 
layer of gelatin or other substance 28 which 
easily absorbs a filter dye (see Figs. 9 and 10). 
On top of this is printed a multiplicity of semi 

process maybe made as follows and is shown in 4s. opaque white dots 29 of a substance such as col lodion which will not absorb dyes. The film is 
then placed in a filter dye bath which is absorbed 
only by the uncovered gelatin 30 since the white 
particles do not absorb the Color. On the oppo 

veloped and fixed-through the back of the paper. O site side of the transparent Support paper film or 
This paper is provided with a suitable light sensi 
tive emulsion layer 4 covered by an impermeable 
Warnish Or collodion layer fs. Upon the col 
lodion 5 is printed a multiplicity of micro on layer 5 is p SyyYSSYJSSS e uyyu LSllL yllmll LLLly 
scopic spaced dots f6 made up of gelatin impreg 
nated with a soluble filter dye. With ordinary 
bronide projection papers, this filter dye may be 
yellow or light orange, depending upon the 
strength of image desired beneath these dots. 
. The paper as above prepared is exposed 
through a negative and developed, fixed and 
Washed in the usual manner excepting that the 
solutions reach the emulsion through the back of the paper. While development of the image is 
taking place, the dye will be also removed from 
the Overlying gelatin dots. The image if ex 
amined through a magnifying glass at this point 
in the process will show a normal image made up 
of spaced elements lying between the gelatin 
dots, and a second very thin image made up of . 
spaced elements 8 lying beneath the gelatin dots. 
This second image is very thin because the actinic 
light reaching the sensitive emulsion through the 
gelatin dots was inhibited by the filter dye in 
these dots. - - ... r 
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the like, a sensitive emulsion 3 is spread. This 
emulsion is exposed through the side carrying the 
-white dots 29, and the dots, even though semi 
Opaque, let, the light through better than the filter 

and washing operations, the filter dye will dis 
solve and the photograph will be in a condition 
to receive the opaque color. The color should be 
applied on the back of the image which, in this 
case, is the side with the white dots. The oppo 
site side is the side, with the sensitive emulsion 
and the side from which the finished photograph 
is observed. 

claim: - 
1. The method of preparing photographi 

papers or films particularly adapted for use in 
producing colored photographs which comprises, 
coating a sheet of paper, film or the like with a 
light sensitive emulsion, coating said emulsion 
with a multiplicity of minute substantially trans 
parent areas of collodion, and dyeing said emul 
sion in the areas between said coated minute 
transparent areas with a soluble dye adapted to 
filter out a substantial portion of light to which 
said emulsion is sensitive. 
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2. The method of preparing colored photo 

graphs which comprises, coating a sheet of paper, 
film or the like with a light sensitive emulsion, 
coating said emulsion with a multiplicity of 
minute substantially transparent areas of col 
lodion, dyeing said emulsion in the areas between 
said coated minute transparent areas with a sol 
uble dye adapted to filter out a substantial portion 
of light to which Said emulsion is sensitive, ex 
posing, developing, fixing, and washing said light 
sensitive emulsion and removing said soluble dye 
therefrom, and finally absorbing a dye of the se 
lected color in the surface of the emulsion exposed 
between said collodion areas. 

3. The method of producing a colored photo 
graph which comprises, providing a support paper 
which is readily permeable to photographic emul 
sion processing solutions, coating said paper with 
a light sensitive emulsion, coating said emulsion 
with a dye impermeable layer, coating said dye 
impermeable layer with a multiplicity of minute 
spaced areas of dye absorbing substance, said dye 
absorbing substance having therein a soluble dye 
adapted to filter out a substantial portion of light 
to which said emulsion is sensitive, exposing said 
emulsion through said dyed layer, developing, fix 
ing and washing said emulsion through the back 
of said support paper and removing said soluble 
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dye and finally coloring the said multiplicity of . 
dye absorbing areas with at least one selected 
color. 
.4. The method of producing colored transpar 

encies which comprises, providing transparent 
emulsion support, coating said transparent sup 
port on one side with a multiplicity of minute 
Spaced areas of dye absorbing substance having 
therein a soluble dye adapted to filter out a sub 
stantial portion of light to which a photographic 
emulsion is sensitive, coating the other side of 
said support with a light sensitive emulsion, ex 
posing said emulsion through the support, de 
veloping, fixing and washing said emulsion and 
removing said filter dye, and finally coloring said 
dye absorbing substance with at least one selected . color. 

5. The method of producing colored photo 
graphs which comprises, providing a thin trans 
parent base, coating one side of said base with a 
clear dye absorbing layer, coating said dye ab 
Sorbing layer with a multiplicity of minute sub 
stantially white translucent areas of a substance 

, in which a dye is not absorbed, dyeing said dye 
absorbing layer between said translucent areas 
with a dye adapted to filter out a substantial por 
tion of light, to which a light sensitive emulsion 
is Sensitive, coating the other side of said trans 
parent base with a light sensitive emulsion, ex 
posing said emulsion through said base, develop 
ing, fixing and washing said emulsion and remov 
ing said dye and finally coloring said dye absorb 
ing layer between said translucent areas with at 
least one substantially opaque color, said photo 
graph adapted to be viewed from the side having 
the light sensitive emulsion thereon. 

6. The method of preparing photographic films 
particularly adapted for use in producing colored 
photographs with opaque colors which comprises, 
providing a thin transparent base, coating one 
side of said base with a clear dye absorbing layer, 
Coating said dye absorbing layer with a multi 
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a light sensitive emulsion is sensitive, and coat 
ing the other side of said transparent base with 
a light sensitive emulsion. ????? 

7. An article of manufacture comprising, a thin 
transparent base coated on one side with a clear 
dye absorbing layer, said dye absorbing layer hav 
ing superposed thereon a multiplicity of minute 
substantially white translucent areas of a sub 
stance in which a dye is not absorbed, the portion 
of said diye absorbing layer between said minute 
areas being dyed with a dye adapted to filter out a 
substantial portion of light to which a light sensi 
tive emulsion is sensitive, and the other side of 
said base being coated with a light sensitive emull 
S0. 

8. The method of preparing photographic films 
particularly adapted for use in producing colored 
transparencies which comprises, providing a 
transparent emulsion support, coating said sup 
port on one side with a multiplicity of minute 
spaced areas of dye absorbing substance having 
therein a soluble dye adapted to filter out a sub 
stantial portion of light to which a photographic 
emulsion is sensitive, and coating the other side 
of said support with a light sensitive emulsion. 
9. An article of manufacture comprising, a 

transparent emulsion Support Coated on One side 
with a multiplicity of minute spaced areas of 
dye absorbing substance having therein a soluble 
dye adapted to filter out a substantial portion 
of light to which a photographic emulsion is sen 
sitive, the other side of Said support being COated 
with a light sensitive emulsion. 
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plicity of minute substantially white translucent . 
areas of a substance in which a dye is not ab 
sorbed, dyeing said dye absorbing layer between 
said translucent areas with a dye adapted to fill 
ter out a substantial portion of the light to which 75 

10. The method of producing photographic 
papers particularly adapted for use in produc 
ing colored photographs which comprises, pro 
viding a support paper which is readily permeable 
to photographic emulsion processing solutions, 
coating said paper with a light sensitive emul 
sion, coating said emulsion with a dye imperme 
able layer, coating said diye impermeable layer 
with a multiplicity of minute spaced areas of 
dye absorbing substance, said dye absorbing Sub 
stance having therein a soluble dye adapted to 
filter out a 'substantial portion of light to which 
said emulsion is sensitive. 

11. An article of manufacture Comprising, an 
emulsion support paper which is readily per 
meable to photographic emulsion processing S0 
lutions, said paper being coated on one side with 
a light sensitive emulsion, said emulsion being 
coated with a diye impermeable layer, Said diye 
impermeable layer being coated with a multi 
plicity of minute spaced areas of dye absorbing 
substance and said dye absorbing substance hav 
ing therein a soluble dye adapted to filter out a 
substantial portion of light to which said emul sion is sensitive. . . 

12. The method of producing a colored photo 
graphic image which comprises producing upon 
a support a monochromatic image made up of a 
multiplicity of minute spaced areas lying be 
neath a substance to which a coloring agent will 
not adhere substantially coextensive with said 
areas, interspersing said areas with light tone 
areas of juxtaposed portions of said monochro 
matic image lying beneath a surface to which 
a coloring agent will adhere, applying color to 
the face of said images so as to color the areas to which the coloring agent will adhere, whereby 
the resulting image will be composed of a mul 
tiplicity of spaced minute clear monochromatic 
areas interspersed with a multiplicity of spaced 
minute clear colored areas. 

13. The method of producing colored photo 

  



4. 
graphic prints which comprises producing a de 
veloped, fixed and washed photographic image on 
a sheet of gelatin emulsion photographic paper, 
covering said emulsion with a multiplicity of min 
ute areas of grease ink, bleaching the image be 
tween said minute areas, subjecting the entire 
print to a dye absorbable in said gelatin emulsion, 
whereby said dye affects only said bleached areas, 
and finally removing said grease ink. 

14. A method of producing a colored photo 
graphic image which comprises, applying a re 
sist to minute spaced areas in an image support, 
treating the space between said spaced areas 
whereby the intensity of the photographic image 
will be reduced, producing a photographic image 
in said minute areas and juxtaposed portions of 
the photographic image of lesser intensity in the 
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space between said minute areas, and dipping 
said image into coloring whereby the coloring 
adheres to the spaces unprotected by said resist. 

15. A method of producing a colored photo 
graphic image which comprises, applying a re 
sist to minute spaced" areas on an image sup 
port, treating the spaces between said minute 
spaced areas whereby the intensity of the photo 
graphic image will be reduced, producing a mono 
chromatic photographic image in said minute 
areas and juxtaposed portions of the monochro 
matic photographic image of less intensity in the 
space between said minute areas, and subjecting 

5 
the entire image to coloring whereby the color 
affects only said image of less intensity. 
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