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It is well known in the photographic art that » 
light and shade contrasts as perceived by the 
human eye from projected, transparent or paper 
pictures in most cases do not correspond to the 
actual physically measurablev contrasts of the 
transparent or opaque record from which the 
visual image originates. There are many reasons 
for this phenomenon, the most important of these 
reasons being stray light between the record and 
the eye, imperfections of the record surface, and 
imperfections of optical surfaces, as forinstance 
of lenses for projecting a picture. Color photo 
graphs as well as black and white photographs 
are in?uenced by these factors. In color photog 
raphy, the factors referred to above not only tend 
to decrease the visual light and shade contrasts 
but in addition these and other factors falsify 
the correct reproduction of the colors of the ob 
ject. Such other factors include imperfections 
of the taking ?lters, especially overlap of these 
taking ?lters, imperfections of projection ?lters‘ 
or imperfections of the dyes used for making the 
positive“ pictures, and especially the impossibility . 
of obtaining dyes which come reasonably close to 
being theoretically correct complementary colors 
to'the colors of the taking ?lters. In order to 
create from a reproduction a physiological sensa-, 
tion which comes as near as possible to ‘that 
which would be produced by the original‘object 
?eld itself, it is necessary to compensate for. 
these detrimental in?uences. 

In order to correct the degradation of the light’ 
and shade contrasts of colored photographs, apart 
from the color sensation itself, several means 
have been proposed. Generally speaking, these 
means have the purpose of making‘ the curve 
which represents the density—log exposure rela 
tion (characterizing one or all steps of a par 
ticular photographic process), concave'upwardly 
instead of essentially straight as would theoreti 
cally correspond to correct reproduction. Partic 
ularly for color reproductions making use of dye 
transfer processess such means. have been disclosed ‘ 
and claimed in Patent No. 1,804,727. of May 12, - 
1931, to E. D. Weaver. . 

The result of such measures is to add eifective 
exposure to the heavier densities, in other words 
to ,make the grays darker, thereby compensating . 
for the above described factors in?uencing the 
physiological sensation caused by the photo 
graphic reproduction of a scene, as far as light 
and shade contrasts, apart from color, are con 
cerned. These means of changing the charac 
teristic curve are quite satisfactory in black and 
vwhite,photography and they even correct to some 

(01. 95-2) 
extent the falsi?cation‘ of ' color reproduction. 
However, the peculiarities of color separation 
photography make the full use of the upwardly 
concave curve for each partial color reproduc 
tion, produced by photographic means, not en 
tirely satisfactory. It is of course quite possible 
to print in the higher densities enough color from 
each positive color printing element to obtain 
su?iciently dark grays, but this has the inevitable 
e?ect, ofv making the contrasts in the not' alto 
‘gether gray or black portions quite unnatural, 
due to the fact that the observer recognizes 
errors of color contrast much more readily than 
errors of‘ black and white contrast. This dif? 
culty has long been recognized in color process 
printing and it is quite customary in lithography, 
half-tone color printing, intaglio and offset color 
printing, etc., to use black or gray key prints 
which obviously eifect increased contrasts in the 

.' higher densities without seriously in?uencing the 
colors. . 

The present invention relates to a new method 
of eliminating the various detrimental in?uences 
discussed, and is particularly adaptable to re 
quirements of modern color photography and 
cinematography. Some of its principal objects 
are to provide photographic color separation re 
productions which cause natural visual sensations 
and avoid the defects inherent in sensations de 
‘rived from color reproductions which are the 
oretically correct but take no account of physio 
logical and psychological color vision phenomena; 
and which afford increased black and white con 
trasts with decreased color contrasts to provide 
such reproductions with. the aid of pure color 
auxiliary positives and/or black auxiliary prints; 
to provide subtractive imbibition positives from 
three negatives, which have the desirable proper- ’ 
ties of positives with key prints, without actually 
making a key print and without adding steps to 
the ordinary three color process; controlling at 
will the characteristic curves of the partial prints 
as well as of the complete reproduction of color 
separation photographs; andqthe elimination of 
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errors inherent in the various steps of color ' 
separation photography by correcting at will the 
character of the partial color reproductions. 
These and other objects of theinvention will 

be apparent from the following description which 
refers to drawings in which: ‘ ' _ 

. Fig. 1 is a density curve, with heterochromatic 
densities plotted over log exposures; 
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'Fig. 2 is a series of absorption curves, for ' 
various densities of the curve of Fig. 1; 55 
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Figs. 3, 4 and 5 are tables explaining the prin 
ciple of the invention; 

Fig. 6 shows the absorption and emission curves 
of ‘foliage; - 

Fig. 7 is a series of exposure-density curves 
illustrating a modi?cation of the invention; 

Fig. 8 shows exposure-desnity curves of a ?nal 
print according to the invention and of its color 
components; and 

9 ‘is a diagram of the various steps of an 
embodiment of the invention. 
The invention will first be described in its 

broader aspects, and a speci?c embodiment there 
of will then be disclosed in order to make the 
description more comprehensible. f 
In the following description and in the claims, 

various terms commonly used in the art of color 
photography are employed, some ofv which will 
be mentioned in the following general discussion 
of color separation photography in order to clarify 
their meaning as herein understood. In the art 
of photography in substantially natural colors, 
by means of color se'paration,.certain taking colors 

' are selected (for example by means of taking 
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?lters each of which transmits light within a cer 
‘tain range of wave lengths), corresponding to the 
color aspects of the recorded images. These 
color aspects cover the wave length ranges. which 
correspond to the hues of certain fundamental 
colors and are photographically recorded as nega 
tive color aspect images or records or color aspect 
negatives (for instance blue, green and red color 
aspect negatives or color separation negatives). 
By suitable means, these negatives are converted 
into positive records shortly called positives, re- 
ferred to also as color separation positives, color 
aspect positives or partial positives, which ‘are 
then superposed or otherwise combined either 

» directly by additive or substractive projection or - 
viewing, or they may be used for making positive 
reproductions therefrom, the reproductions of the 
partial or color separation positives‘ being com 
bined to form complete color reproductions or 
complete positives in approximately natural hues. 
Permanent reproductions are usually called 

. prints, which are made from the positives vor posi 
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tive printing‘ (positive color'separation) elements 
in certain printing colors which are coordinated‘ ‘ 

. with-the taking colors. In the case of additive 
reproduction the printing or reproduction colors 
are substantially similar to the taking colors and 
in subtractive reproduction they are complement 
ary thereto. ' ' ' ‘ Y 

In its broader aspects, the inventioninvolves 
means for adding, to the portions of certain se 
lected densities of positive color records,'a con: 

" trolled amount of exposure from other records. 
-' In terms of. spectrophotometry, the invention con 

65 

sists in controlling the operation and/or dyes so _ 
that the same color at different densities is in the 
?nal reproduction represented by different ab-' 
sorption curves, the absorption curves for greater 
densities showing'a relatively higher absorption 
in ‘the spectral region where the absorption is. 
least. ' ' . "' ' 

For example, taking the curve of Fig. 1 which is 
I the density-log exposure curve for yellow or a color 
" reproduction according to the invention, a, v and 
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w signifying three points of low, middle and high , 
densities, the absorption curves corresponding to 
these densities, of the yellow. component of the 
complete positive, have an approximate shape as . 
shown in Fig.2, which gives three absorption 
curves U, V, W corresponding to the three den 
sities u, v, w of Fig. 1. In Flg.__2, the absorption 

2,082,401 
coe?icients oft-he yellow component are plotted 
over the wave lengths. Fig. 2 shows that curve 
W, corresponding to a high density, is compara 
tively ?atter than V, and still ?atter than U, 
which signi?es the fact that the higher densities 

' have relatively more black than the lower den 
' sities. The effect of this variation is to increase 
the ratio of. black to color in the print as the 
density is progressively increased, that is, as .the 
densities of any color are increased‘, the color con-, 
tains more black instead of becoming more 
strongly colored. The picture therefore has with 
‘increasing density relatively more black and re 
latively less color than pictures made by the con 
ventional methods. Assuming for example that 
in a certain positive picture a. particular hue pre 
dominates, the predominating hue obviously would 
be over-compensated if, according, to known 
methods, the density-exposure curves of'each pos 
itive color printing element are made upwardly 
concave in order to increase the black and white 
contrast in the higher densities; that is, the hues 
of the higher densities would lean in an unnatural 
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manner towards'this predominant hue. Assum- _ 
ing a subtractive reproduction process and the 
spectral ranges of the taking colors and color ?l 
ters and of the corresponding printing mediums 

' to be the fundamental colors blue, green, red, and 
yellow’ (blue absorbing), magenta (green absorb 
ing), cyan (red absorbing), respectively, (with 
‘out connecting any narrowly de?ned spectral 
ranges with these terms) if the magenta of a sub 
tractive color aspect positive (corresponding to a 
negative recording the green color aspect) pre 
dominates, the ordinary technique over-compen 
sates the magenta and the whole positive appears 
which more magenta than the original .object, 
that is the reds are too blue and the blues too 
red. - 

‘According to the present invention, positive 
reproductions or prints (to be referred to herein 
as principal reproductions or prints) are, as usu 
ally, made from each color separation record of 
a fundamental color aspect, in colors appropri 
ately coordinated with the respective color sep-. 
aration negatives. In'addition thereto, auxiliary 
positive reproductions or prints are made, either 
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by'adding a black print, or prints, or by super- ' 
posing prints in colors used for making principal 
reproductions from color separation positives 
‘other than those from which the particular aux 
iliary reproduction is made, or by combining both 
methods, namely, auxiliary color reproductions 
and auxiliary black reproductions. Any of these 
modi?cations will attain the peculiar relation of 
color and black which is the generalobject oi’ the 
invention. For example, by using auxiliary color 
reproductions in a subtractive vthree-color proc- - ., 
ess, again “assuming ?lter and reproduction colors 
'as above, principal and auxiliary prints are made 
from positive printing elements (as e.~g. printing 
matrices) as indicated by the table Figs. 3 and _4, 
whereas the corresponding procedure for a three 
color additive process‘is indicated‘ by table Fig. 5. 
If the auxiliary prints cover for example sub 
stantially only the higher density ranges, the 
contrasts in the higher densities of the ?nal posi 
tive reproduction are v'increased without danger 
of over-compensation of a-particular record due 
to the shape‘ of the curve. In the instance re 
ferred to before, a" lightprint from the magenta 
printing element is added. in cyan to‘the regular. 
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cyan print and 'inkyellow to the regular yellow " 
print. The charac eristic curve of the magenta,» 
as well as the other records, has the theoretically 

l . 

75 
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correct straight shape and no unbalance of color 
is possible, whereasthe additional prints will com 
bine to give black in the higher densities and in 
this manner furnish the desired increased con 
trast in these densities, the effect being similar 
to that of a black and white key print printed, in 
this example, from‘ the green record. If the 
characteristic curves are more or less upwardly 
concave, the over-compensation of the magenta 
print is balanced by the equally‘ predominant 
additional prints in cyan and yellow from the 
magenta printing. element. The additional 
prints, in magenta and cyan from the ‘yellow 
printing element, and in magenta and yellow 
from the cyan printing element, .will not pre 
dominate in this particular example; these other 
additional prints are accordingly light and will 
produce an increased black and white contrast 
but notchange the proper color balance. No 
matter what the shape of the curves may be, the 
?nal print will have the heavier portions of the V 
magenta printvoverlaid with coextensive yellow 
and cyan compensation prints from the magenta 
‘printing element, which together constitute a 
black image covering the area which needs an » 
effective increase of’ black. Furthermore, the 
color contrasts are reduced in the higher densi 
ties where they are naturally more apparent 
than elsewhere and therefore unfavorably recog- ' 
nized by the human eye as mentioned before. In 
this particular example the positive magenta, 
which would be visually dominant in the higher‘ 
densities quite apart from the shape of the char 
acteristic curves, will be overlaid in these portions 
by yellow and cyan components which have been 
adjusted to balance the dominant magenta, the 
total effect being an e?ective reduction of appa 
rent color and an effective increase of black inv 

' the areas needing these adjustments. The ?nal 
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result is correct color rendition together with a 
desirably increased black and white contrast. 

It will be understood by those skilled in the art, 
that a similar result can be obtained by using, as 
alluded to above, an auxiliary black print or 
black prints (of the peculiar nature according to 
the invention, and not to be confused with the 
well-known ' key prints), instead of auxiliary 
color prints, and that modi?cations employing > 
one auxiliary black print, or auxiliary color and 
black prints combined, can be used in all cases 
where the relation between color and black is 
about the same for all colors._ But where only 
one, or two colors are involved, either the modi 
?cation with auxiliary color reproductions must 
be used, or an auxiliary black reproduction for 
each color involved (or a single black reproduc"-_ 
tion composed of these auxiliary black reproduc 
tions) or a combination of auxiliary color repro 
ductions with auxiliary black reproductions. 

It is also quite easy with the method according 
to the present invention to correct certain de 
fects, as for example over or under exposure of 
one or several of the color separation negatives. 
Such defects may be partly corrected by ‘varia 
tion-of the negative development, but this intro-. 
duces an unbalanced factor into the contrasts of 
that negative. Such irregularities can be cor 
rected much more easily, and practically perfect, 
by making suitable adjusted additional printings 
according to this invention. For example, it is 
quite obvious that natural greens, particularly 
plants as trees and lawn, should always be repre 
sented in a green negative record by heavy silver 
deposits and in the red-and blue negatives by 
little or no silver, according to the particular 

3 
' natural huev of ‘the green which may lean some 
what toward the' red or blue. However, due to 
the chlorophyll content of plants, chlorophyll‘ 
being red ?uorescent, the red record will be 
abnormally heavy; 5- The curve E of Fig. 6 shows 
the absorption and curve F. the ‘red ?uorescent 
emission of foliage green. This red ?uorescent 
light is not ordinarily visible, being of too long a 
wave length, but it does a?ect the ordinary 
‘panchromatic negative emulsion and the same is 
true of the red light normally transmitted by 
chlorophyll. In order to correct this defect it is 
not feasible to make a heavier cyan positive print 
because this would unbalance the whole picture 
while correcting the greens. ‘According to this 
invention, more yellow than usual‘ is printed 
(from theblue negative record) onto the positive. 
Since the blue negative record contains the cor 
rect reproduction of the lights and shades of the 
foliage, these foliage greens are correctly repro 
duced and not with the objectionable brownish 
hue often recognizable in three-color reproduc 
tions of trees and similar objects. 

It will be obvious to any one skilled in the art 
that the new method is applicable to any color 
separation process, including for example two or 
four color subtractive processes and two and four 
color additive processes. 

Fig. '7 of the drawings further explains the in-. 
vention as applied to a .subtractive three-color 
process with auxiliary color prints. It shows the 
conventional density-exposure curves for each of 
the prints of actually manufactured positives,- the 
densities being plotted over the logarithms of the 
exposures. The letters Y, M, and C denote the 
colors yellow, magenta, cyan, and the letters P 
and A mean “principal” and “auxiliary”, signify 
ing the nature of each particular print. It will 
be seen that the curves12, 3, 5, B, 8, 9 for the aux 
iliary prints cover substantially only the upper 
exposure ranges of the principal, prints corre 
sponding to curves l, 4, ‘l. The curves ll, l2 and 
i3 show the amount of the yellow, magenta and 
cyan colors respectively in the resulting record. 
Although the curves ll, l2 and 13 should be 
theoretically sums of curves I, 5, 8; 2, 4, 9 and 
3, 6, 1 respectively, they are slightly ?atter, be 
cause there is invariably some loss of dye in 
tensity due to- the printing process. 

Generally speaking, the new principle can be 
applied to any color process whatsoever and, if 
the printings are suitably controlled, will produce 
the best possible color pictures since it permits 
adjustment of any factor involved. This is clear 
1y indicated by Fig. '7. The curves corresponding 
to the auxiliary prints can be moved by appro 
priate methods into any desired relation to the 
main curve; and their shape may also be ‘varied 
so that any defect of the main curves can be ap 
propriately corrected. For example, the eilect of 
a color reproduction can be changed beyond the 
limit of the taking ?lters by adding to the lower 
densities of each partial color positive the colors 
of each other partial positive. In this case the 
high neutral contrast will be in the lower density 
portions of the curve and the shadows will be 

f very brilliant due to the high color contrasts. In 
certain cases such effects of over emphasizing 
the colors in the shadow portions and of increas 
ing the neutral contrasts in the high light por 
tions are desirable for artistic reasons. 
The following description refers to one of the 

possible embodiments of the invention which is 
especially applicable to making color positives by 
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4 
dye-transfer from matrices, the so-called imbibi 
tion process. ' . ' 

If an imbibition matrix, either ?at or relief, is 
dyed with a mixture of dyes of different solu 
bility or a?inity for the gelatin of the matrix, 
appropriate treatment which in most cases will 
consist in a more or less prolonged washing, will 
remove the dyes from the matrix to a different 
degree. For example one dye will not be re 
moved at all or only to the same slight degree 
over the whole matrix, whereas another dye of 
‘the mixture will be washed out from the lighter 
parts of the matrix to a much higher ratio than 
fromthe darker parts. ' If the dyes are of differ 
ent colors the relief and the transfer print made 
therefrom will be selectively colored, depending 
on the properties and colors of the dyes. This 
principle provides a very simple and effective 
means for making imbibition transfer prints ac 
cording to the present invention. It is merely 
necessary to add to the principal dye solutions for 
each record a controlled amount of easily wash 
able dyes of the colors of the two other records. 
After washing out these dyes from the lower 
densities, eachiwas'he'd matrix will appear dark 
ened in the heavy densities by the‘ three dyes 
combining to black, to a degree which can be con 
trolled by choosing appropriate dyes, by adjust 
ing the washing operation, by using an appro 
priate kind'of gelatin for the matrix or by other 
means which may lend themselves for this pur 
pose. The ?nal print made from the matrices 
will have the qualities described in the course of 
the general discussion of the invention. Each of 
the matrices can be controlled in a different man 
ner, for instance each, ofthe dyes of one color 
may have different properties, each matrix may 
have a different characteristic and may be treated 
differently after having been soaked in the dye 
mixture, and therefore any defect of the matrices 
or of the whole process can be effectively cor- " 
rected. In carrying out this embodiment of the 
invention I produce, for instance from negatives 
taken according to Patent No. 1,889,030 to J. A. 
Ball, by J. A. Ball, three gelatin relief matrices 
according to the process disclosed in United 
States Patent No. 1,535,700, to L. T. Troland. 
The magenta matrix, made from a green nega 
tive, is ‘dyed with a mixture of 100 parts Light 
Fast Cardinal Red C' (Color Index #278) to 2 
parts of Metanil Yellow (C. I. #138) and one 
part of Pontacyl GreenSN (C. I. #737) for about 
‘two minutes, then washed in water of 90°‘ C. for 
about one-half minute and the remaining dye 
contents transferred to a suitable blank by im 
bibition. The whole dyeing and transfer process‘ 
is preferably carried out on a machine as dis 
closed in United States Patent No. 1,661,157 to 

' J. A. Ball et al. The cyan matrix, 'made from the 
60 
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red negative, is dyed ‘in a mixture of ‘100 ‘parts 
of Fast Acid Green B (C. I. #667) to 2 parts of 
Acid Magenta BN (C. I. #30) to 2‘ parts of Met. 
anil Yellow, and the‘ yellow matrix made from 
the blue negative in a mixture of 100 parts of 
Anthracene Yellow GR (C. I. #195) to 5 parts of 
Acid Magenta BN and 1 parts of Pontacyl Green 
SN for about two minutes, the cyan matrix being 
washed for one minute in water of 90°, and the 
yellow matrix in water of 70° for one-half min 
ute. The transfers from the three matrices are 
printed on the transfer ?lm ‘as indicated, above. 
Instead of using these'dyes I have found that 
other suitable‘ dyes, as'for example, Pontamine 
Pink BL ,(C. 'I. #353), Brilliant Yellow (C. I. 
#364), Acid Magenta S (C. I. #692), Cyanol FF ' 

I ' 2,032,401 

(C. I. #715), Pontacyl Green B (C. I. #666) and 
Wool Orange A (C. I. #151) may be substituted 
for Light Fast Cardinal Red, Anthracene YellowI 
Acid Magenta BN, Pontacyl Green SN, Fast Acid 
Green B and. Metanil Yellow, respectively. It is 
of course understood that appropriate amounts 
of these, or other, substitute dyes must be used, 
which will vary from the amounts given above. 

Fig. \8 which is' arranged similar to Fig. 7 shows 
the characteristic curves of a final positive as 
composed from‘ the partial characteristics, 2 I, 22, 
23 corresponding to the three colors of the vari 
ous dyes used‘in the above described embodi 
ment, and in addition the curve N of the black 
and white contrasts, of a finished transfer print 
-made according to this embodiment. The curve 

1 shows the desirable‘ characteristics of the print 
as to black and white contrasts and color con 
trasts. The ‘curves 2|, 22, 23 of Fig. '8 are for 
practical purposes identical with curves ll, I2, 
~13 of Fig. 7. Curves 2, 3, 5, 6, 8, 9 of Fig. 7 also 
show how the auxiliary color prints which com 
bine with each other, and with the principal 
prints, to a black. and white image vof peculiar, 
corrective properties, can be replaced by black 
prints, or one combination black print perform‘ 
ing the same function. 

Fig. 9 is a schematic showing of the printing 
process as described above and indicates the vari 
ousv steps of the described embodiment. From 
negatives B,‘ G and Rtaken through blue, green 
and red ?lters, matrices Y, M and C are made for 
printing with yellow, magenta and cyan dyes. 
These matrices are soaked in the appropriate 
dyes, each having then incorporated a‘ principal 
printing dye as indicated with capital letters, and 
auxiliary dyes as indicated with. small letters. 
From these matrices, the ?nal positive is printed 
in three steps, as indicated by appropriate ar 
rows, »n indicating-the auxiliary dyes for the 
black print.‘ , . ' 

In the special case referred to above, when it 
is desired to correct a negative, e. g. the rendi 
tion of foliage, more washable cyan‘dye than 
usual is added to the yellow'printing element dye 
mixture. 

non-washable dyes instead of washable dyes are 
used as additional dyes. These dyes will then 
increase the black and white contrasts ‘inthe 
lower density portions and the color contrasts in 
the high density portions, as will be .readily un 
derstood from the preceding‘explanations. 

It will be understood by any one skilled in the 
art, that the invention is applicable not only to 
positive printing processes utilizing gelatin relief 
matrices, but that any desirable matrix, flat. or 
relief, may be used, which can be differentially 
colored, e. g. whichv takes up different amounts 
of coloring matter according to a record photo-. 
graphically imparted to the matrix. It is fur 
thermore obvious, and the appended claims are . 
intended to cover such modi?cations, that the 
principle of the invention can be ‘applied to all 
reproduction processes as e. g. those using dyed 
.up gelatin positives, or positives which are col 
ored by chemical toning, mordanting, etc., or 'by' 
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If it is desired to increase the color‘ 

contrasts in the shadows, as also described above, 
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combinations of these. and/or previously men- ‘ i 
tioned ‘well known processes. 

It is furthermore understood, that for certain' 70, 
corrective purposes any number and/or combina- - . 
‘tion of auxiliary reproductions-or prints may be 
used instead of twice the number of principal 
reproductions as described by way of example. 
Such modi?ed combinations, which render the 75 ' 
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new reproduction method extremely ‘?exible, and 
adaptable for all practical requirements, will sug 
gest' themselves to the skilled photographer or 
printerwho is familiar with the principles of the 
invention as herein described, and it is expressly 
understood that the present disclosure is for the 
purpose of illustration only and that this inven 
tion includes all modi?cations and equivalents 
which fall within\ the scope of the appended 
‘claims. > ' ‘ ‘ 

I=claim: . 

. 1. In color photography the method'of making 
complete positives by superposing colored ‘part 
positives made from color separation negatives, 
comprising the step of controlling the density 
exposure curves of each part positive. and there 
fore of the complete positive-by adding to said 
part positives auxiliary part positives made from 
at least one of said negatives in colors corre 
sponding to another negative, the density-expo 
sure curves of said part positives and respective 
‘auxiliary positives converging towards an ex 
treme of said curves. 

2. The method of making photographs in col 
ors which comprises taking fundamental color 
separation negatives, making therefrom without 
substantial change of photographic values posi 
tive printing elements, superposing from the ele 
ments principal printsin colors complementary 
to the taking colors, and auxiliary prints sub 
stantially in principal printing colors of other ele 
ments and covering substantially only a portion 
of the density range of said principal prints ad 
jacent one extreme of said range. 

3. The method of making photographs in col 
ors which comprises taking color separation neg 
atives, making therefrom without substantial 
change of photographic values positive printing 
elements, superposing from each element prints 
in colors complementary to the taking color of 
the respective negative according to certain dem 
sity-exposure relations and prints in other posi 
tive printing colors according to other density~ 
exposure relations which are steeper towards an. 
extreme thereof than the density exposure rela 
tions or" said ?rst mentioned prints. 

4. The method of making photographs in col 
ors which comprises taking color separation neg~ 
atives, making therefrom without substantial 
change of photographic values positive printing 
elements, superposing from each element prints 
in colors complementary to the taking colors of 
the respective negatives and covering the entire 
density range of the negatives according to cer 
tain density-exposure relations, and prints in 
other positive printing colors covering only por 
tions of the density ranges according toother 
density-exposure relations which are steeper to 
wards an extreme thereof than the density ex 
posure relations of said ?rst mentioned prints. 

5. The method of making photographs in col 
ors which comprises the taking of color separa 
tion negatives recording the fundamental color 
aspects, making therefrom without substantial 
change of photographic values positive printing 
elements and printing from the elements super 
posed principal prints in colors complementary 
to their respective taking'colors and auxiliary 
prints in colors complementary to other taking 
colors‘ the density-exposure curves of said prin 
cipal prints and of said auxiliary prints'converg 
ing towards an extreme of said curves. , 

/ 6. The method of making photographs in col 
ors which comprises the taking of color separa 
tion negatives recording the red,lblue and green 

5 
aspects respectively, making positive elements ' 
therefrom and printing from these elements in 
cyan, yellow and magenta respectively over the 
entire 'density ranges, and printing from each ele 
ment at least in one other color over a part of the 
density ranges substantially adjacent to an ex 
treme of said ranges. , ' v 

'7. The method of making photographs in colors 
which comprises the taking of color separation 
negatives recording the red, blue and green as 
pects respectively, making positive elements 
therefrom and superposing from these elements 
principal prints in cyan, yellow and magenta re 
spectively'according to certain density-exposure 
relations and a print from one element in the 
color of another principal element, according to 
other density-exposure relations which are steep 
or towards an extreme thereof than the density 
exposure relations of said principal prints. - 

8. The method of making photographs in colors 
which comprises the taking of color separation 
negatives recording the red, blue and green as 
pects respectively, 
therefrom and superposing from these elements 
principal prints in cyan, yellow and magenta re 
spectively over their entire density ranges, and 
a print from one element in the color of another 
principal element, covering only parts‘ of the 
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making positive elements . 

density ranges substantially adjacent to an ex- ' 

treme thereof. 
, 9. The method of making photographs in colors 

which comprises taking two color separation neg 
atives, recording the spectral ranges of lower and 
higher wave lengths respectively, making there 
from without substantial change of photographic 
values positive printing elements superpo'sing 
from said elements principal prints in colors com 
plementary to the taking colors and auxiliary 
prints in the printing color of the other element, 

' the principal and auxiliary prints covering corre 
sponding density ranges'according to density-ex 
posure relations substantially converging towards 
an extreme of said relations. ‘ 

iii. The method of making photographs ‘in 
colors which comprises making color separation 
negatives, making positive elements therefrom 
and additively superposing from the positive ele 
ments complete reproductions in the-correspond 
ing taking colors and auxiliary reproductions in 
the taking colors of other elements, said auxiliary 
reproductions covering only densities substantial 

- 1y adjacent to an extreme oi’ the density range 
oi.’ said complete reproductions. 

11. The method of making photographs .in' 
colors which comprises making color separation 
negatives, making positive elements therefrom 
and additively superposing from the positive ele 
ments principal reproductions in the correspond 
ing taking colors and auxiliary reproductions in 
the colors of the other elements, the ‘principal 

. and auxiliary reproductions covering their density 
ranges according to/different density-exposure 
relations substantially converging towards an ex 
treme thereof. . 

12. The method of making photographs in 
colors which comprises taking color separation 

' negatives, making gelatin positives therefrom, 
differentially coloring said positives complemen 
taryto the respective taking colors, and coloring 
the positives‘ in colors complementary to other 
taking colors and covering only densities substan 
tially adjacent to an extreme of the density range 
of said negatives. , ' a ‘ 

' 13. The method of ‘making photographs in 
. colors which comprises taking color separation 
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negatives, making gelatin pwitives therefrom, 
differentially coloring the positives complemen 
tary to‘ the respective taking colors, coloring the 
positives in colors complementary to other taking 
colors in density ranges substantially adjacent 
an extreme of the density range of said neg 
atives and transferring the color contents of the 
positives ' to. a printing blank. 

14. The method 'of making photographs in 
colors which comprisesv taking color separation 
negatives, making gelatin relief positives there 
fromhdyeing the positives with dyes ,of colors 
complementary to‘ the respective taking colors, 
dyeing density ranges of the positives, substan 
tially adjacent an extreme of the density range 
of said negatives, with auxiliary dyes of colors 
complementary to other taking colors, and trans 
ferring the dye contents of the reliefs to a print 
ing blank. 

15.,The method of making photographs in 
colors which comprises taking color separation 
negatives, making positive gelatin matrices there 
from, applying‘to each matrix a dye of a color 
complementary to the respective taking color of 
the corresponding negative and to at. least one 
matrix an auxiliary dye of a color complementary 
to the taking color of another negative, and re 
moving-said auxiliary dye from portions of said 
matrix representing densities substantially adja 
cent to a maximum of the density range of said 
negatives. ' , ‘ 

16. The method of making photographs in 
colors which comprises taking color separation 
negatives, making positive gelatin matrices there 
from, applying to each matrix a dye of‘a color 
complementary to the ‘respective taking color of 
the corresponding negative and auxiliary dyes 01 
colors complementary to the taking colors of 
other negatives, removing at least part of said 
auxiliary dyes from portions of said matrix rep 
resenting densities substantially adjacent to a 
maximum of the density range of said negatives 

‘ and printing from the matrices by means of im 
bibition. , 

_ 17. The method of’ making photggraphs in 
colors which comprisesv taking color separation 
'negatives, making positive gelatin matrices there 
from, dyeing the matrices according to certain 
density-exposure relations with dyes having col 
ors complementary to the respective taking col 
ors, dyeing: the matrices with auxiliary-dyes ac 
cordingv to di?erent density-exposure’ relations 
.substantially converging towards an extreme of 
said ?rst named relations,’ in colors co'mplemen- -_ 
tary to, other taking colors, and in superposition ' 
transferring the dye contents of the matrices to 
a printing blank. 

18. The method of making photographs in 
colors which comprises taking color separation 
negatives, making positive gelatin ‘matrices there 
from, coloring the entire density ranges of the 
matrices in .colors complementary to the taking 
colors, coloring at least one oflthe matrices in at 
least one auxiliary color complementary to a 
taking iéolor of other matrices, and removing the 
auxiliary coloring matter from portions-oi at least 
one of said matrices representing densitiesisub-W» 

_ v~stantiallyadjacent to a maximum of the density 

70 
range. . ' ‘ 

19.4 The method of making photographs in col-_ 
. ors which comprises taking color separation nega 

15 

tives, making gelatin- relief positives therefrom, 
coloring the entire density ranges of the positives 
ingc’olors complementary to the takingfe'alors, 
coloring the positives .in auxiliary colorscomple 
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mentary to taking colors of other reliefs, removing 
the auxiliary coloring matter from portions rep 
resenting densities substantially adjacent a maxi 
mum‘ of _ said range and transferring the color 
contents of the positives to a printing blank. 
'20. The method of photographing in colors 

which comprises making positive gelatin relief 
matrices from color separation negatives, soaking 
the matrix v‘made from the blue negative in a 
solution containing Anthracene Yellow, Acid 
Magenta and Pontacyl Green, soaking the matrix 
made from the green negative in a solution con 
taining Cardinal Red, Metanil Yellow and Pont 
acyl Green, soaking the matrix made from the 
red- negative in a solution containing Fast Acid 
Green, Acid Magenta, and Metanil Yellow, wash 
ing the matrices in water substantially of room 
temperature until the Acid Magenta,' Pontacyl. 
Green, and Metanil Yellow are substantially re 
moved from the lower density regions of the 
matrices, and transferring the dye contents of 
the matrices in register to a printing blank. 

21. A photographic reproduction in colors hav 
ing in the higher density ranges substantially 
adjacent to the» extreme density di?erent con 
trast characteristics of the neutral and colored 
portions respectively than in the lower densities. 
‘22. A photographic reproduction in colors hav 

ing inthelower density ranges substantially ad 
jacent to the extreme density, different contrast 

. characteristics of the neutral and colored por 
tions respectively than in the higher densities. 

23. A photographic reproduction in colors com 
prising in a carrier principal images in funda 
mental colors, each image covering its entire ex 
posure range, and at least one auxiliary image 
in a fundamental color covering a‘ diil’erent ex 
posure range substantially adjacent an extreme 
of said entire range. ' , 

24. A photographiereproduction in colors com 
prising in a carrier images in magenta, yellow 
and cyan, each covering the entire exposure range 
of the particular color aspect, and auxiliary images 
in these colors covering a different range substan 
tially adjacent to an extreme of said entire range. 

25. A photographic reproduction‘ in colors com 
prising in a carrier principal images in magenta, 
yellowand cyan, ea-ch covering the entire expo 
sure range of the particular color aspect, and at 
least one auxiliary image in one of these colors 
covering a different range, the principal and aux 
iliary images having, different density-exposure 
relations substantially converging towards an ex 
treme of said entire range. 

. 26. A photographic reproduction in colors com 
prising in a gelatin carrier superposed imbibition 
images of Fast Acid Green, Light Fast Cardinal 
Red, Anthracene Yellow, Pontacyl Green, Acid 
Magenta, and Metanil Yellow. ‘ 

27. A photographic reproduction in colors com 
prising superpored principal color aspect images 

: printed with Fast Acid Green, Light Fast Cardinal 
Red and Anthracene Yellow, and auxiliary images 
printed with Pontacyl Green, Acid Magenta and 
Metanil Yellow. ' ' I ' ' 

' 28; A photographic reproduction in colors com’ 
.prising superposed principal color aspect images 
printed with Fast Acid Green, Light Fast Cardinal 
Red and Anthracene Yellow, and auxiliary images 
printed with Pontacyl Green, Acid Magenta and 
Metanil/Yellow, the auxiliary images covering 
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only parts of the density ranges of the principal . 
images. ' 

29. A photographic reproduction in colors com- - 
prising an imbibition layer containing superposed 
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dye records in fundamental colors covering the 
entire density ranges of the records and dye 
records also in fundamental colors covering parts 
of the density ranges substantially adjacent to an 
extreme of said entire range. 

30. A photographic reproduction in colors com- ‘ 
prising an imbibition layer containing superposed 

' dye records in fundamental colors, said records 
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having certain exposure-density relations and 
auxiliary records also in fundamental colors hav 
ing different exposure-density relations substan 
tially converging towards an extreme of said ?rst 
named relations. _ ' 

31. A photographic reproduction in colors com 
prising superposed complete color aspect images 
in fundamental colors and auxiliary records sub 
stantially in the same fundamental colors rep 
resenting substantially only portions of said 
images in the extreme density regions thereof. 

32. A photographic reproduction in colors com 
prising superposed dye records in fundamental 

I colors and according to a certain density-exposure 
relation, and similar auxiliary dye records sub 
stantially in the same fundamental colors but 
according to different density exposure relations 
converging towards an extreme of said ?rst named 
relation. 

33. A photographic reproduction in colors com 
' prising an imbibition layer containing superposed 
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principal dye records in magenta, yellow and cyan . 
and auxiliary records in the same colors but rep 
resenting different images according to density 
exposure relations different from, and converging 
towards extremes of, the density exposure rela 
tions of said principal records. I 

34. A photographic reproduction in colors com~ 
prising an imbibition layer containing superposed 
dye records in magenta, yellow and cyan and aux 
iliary records in the same colors representing sim“ 
ilar images, the principal and auxiliary records 
having different density-relations of their respec 
tive images substantially converging towards an 
extreme of said relations. _ 

35. A photographic reproduction in colors com~ 
prising an imbibition layer containing a dye im 
age covering the entire density range of the warm 
er colors, and a dye image covering the entire 
density range of the colder colors, and auxiliary 
dye images in the same colors, the two color 
groups of images having different density-ex 
posure relations substantially converging to 
wards an extreme value thereof. , v ' 

36. A photograph in colors comprising partial 
images in fundamental colors extending over the 
entire density ranges of the images and partial 
images in substantially the same colors extending‘ 
only over portions of the density ranges substan 
tially adjacent to an extreme thereof. , 

37. A photograph in colors comprising principal 
and auxiliary images in substantially similar 
fundamental colors but having different density 
exposure relations converging towards an ex 
treme thereof, the auxiliary images forming with 
the principal images a black print. 

38. A photograph in colors comprising princi 
pal and auxiliary images in substantially similar 
fundamental colors but having different density 
exposure relationsconverging towards an extreme 
thereof, the auxiliary images ‘forming with the 
principal images a black print in the higher densi 
ties of the complete positive. , 

39. The method of making color photographs 
which comprises making color separation nega 
tives, providing from said negatives partial posi- ' 
tives, each positive reproducing the color aspect of 
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its'negative at all densities ‘in accordance with ' 
the object ?eld, combining reproductions from 
said positives in colors corresponding to the re-} 
spective negatives, and adding from said positives 
over the entire density range black in densities 
changing at a rate which increases towards one 
extreme thereof at a rate greater than the rate 
of change of density of said color reproductions. 

40. The method of photographing in colors 
which comprises making aseries of color separa 

_ tion records representing the fundamental color 
aspects of an object ?eld, making from each rec-' 
ord a principal reproduction element substantially - ' 
representing the entire density range of its cor 
responding record in a color corresponding to the 
color range'of that record, providing an auxiliary 
reproduction element of at least one of said rec- , 
ords in a color corresponding to another of said 
records, the average gradients of the exposure 
density, relations of principal and. auxiliary re 
production elements being inclined relatively to 
each other, and superposing said elements for 
producing a ?nal reproduction of the object ?eld, 
thereby adding from said elements a black and 
white reproduction‘ having a density gradient in- ' 
clined to the density gradients of the color re 
productions. 

41. The method of photographing in colors 
which comprises making a series of color separa 
tion records representing the fundamental color 
aspects of an object'?eld, making from each rec- I 
ord a principalreproduction element substantially 
representing its corresponding record in a color 

' correspondingto the color range of that record, 
providing an auxiliary reproduction element of 
at least one of said records in a'color correspond 
ing to another of said records and having a density 
exposure relation approximately converging to 
wards one extreme of the density exposure rela 
tion of the principal reproduction of said record, 
and superposing said elements for producing a 
substantially complete reproduction of the object 
?eld. 

42. The method of photographing in colors 
which comprises making a series of color separa 
tion records representing the fundamental color 
aspects of an object ?eld, making from each rec 
ord a principal reproduction element substan 
tially representing its corresponding record in a 
color corresponding to the color range of that 
record, providing an auxiliary reproduction ele 
ment of at least one of said records in a color 
corresponding to another of said records having 
a density exposure relation of a range smaller 
than that of the principal reproduction of said 
record and approximately converging towards one 
extremeof the density exposure relation of said 
principal reproduction, and superposing said ele 
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ments for producing a ?nal reproduction of the ' 
object ?eld. 

43. The method of photographing in colors 
which comprises making a series of color separa 
‘tion records representing the fundamental color 
aspects of an object ?eld, "making from each 
record a principal reproduction element substan 
tially representing its corresponding record in 
a color complementary to the color range of that 

. record, providing an auxiliary reproduction ele 
ment of atleast one of said records complemen 
tary to another of said records, the average gra 
dients of the .exposure density relations of prin-, 
cipal and. auxiliary reproduction elements being‘ 
inclined relatively to each other, and superposing 
said elements for producing a ?nal reproduction 
of the object ?eld, thereby ‘adding from said ele 
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ments a black and white reproduction having a 
density gradient inclined to the density gradients 
of the color reproductions. 

44. The method of photographing in colors 
5, which comprises making a series‘ of two color sop- 

\ aration records representing the higher and low 
er' wave length color aspects of an object ?eld, 

; making from each record a principal reproduc 
~' tion element substantially representing its cor 

10 responding record in a color complementary to 
\ the color range of said records, providing an aux 
iliary reproduction element of at least one of said 
records in a color complementary to the color of 
the other record, the average gradients of the ex 

15 posure density relations of principal and aux 
iliaryreproduction elements being'inclined rela 
tively to each other, and superposing said ele 
ments for producing. a ?nal reproduction of the 
object ?eld, thereby adding from said elements 

go a black and white reproduction having} a density 
gradient inclined to the density gradients of the 
color reproductions. ' 
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45. The inethod of photographing in colors 

which comprises making a series of color separa 
tion records through ?lters representing the 
fundamental color aspects of an object ?eld, mak- _ 
ing from each record a principal reproduction 
element substantially representing its corre 

spectral range of the ?lter through which the 
corresponding record was taken, providing an 
auxiliary reproduction element of at least one of 
said records in the approximate color of a ?lter 
through which another record was takenhthe av 
erage gradients of the exposure density relations 
of principal and auxiliary reproduction elements 
being inclined relatively to each other, and addi 
tively superposing said elements for producing a 

'a 

spending record in a color'of approximately the v 
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?nal reproduction of the object'?eld; thereby . 
adding from said elements a black and white re 
production having a density gradient inclinedto 
the density gradients of the color reproductions. 
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