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5 Claims. (Cl. 95-2) 
In the past there have been several processes 

for photographically reproducing objects in color 
which processes fall into two general classifica 
tions known as additive and subtractive. These 
processes are described in “Natural Colour. Pho 
Ephy", by Keonig and Wall, published May, 
All the heretofore known processes absorb light 

and are objectionable in that the time of expo 
Sure is materially increased. In those processes 
in which semi-transparent filters are used be 
tween the object and the sensitive surface, it is 
necessary to use deep colored filters to obtain a 
high quality, and the deeper the color of the filter, 
the less will be its light transmission and conse 
quently, in practice, a compromise between the 
depth of color of the filter and quality is enployed 
to avoid the necessity of making very long 
exposures. . . 
Length of exposure is not always objectionable 

from the photo-engraver's point of view, more 
particularly where the object is stationary. How 
ever, in the colored photography of animate ob 
jects where short exposures are essential none of 
the known methods are satisfactory and none of 
then render a Scientifically accurate color 
reproduction. . 

It is an object of this invention to provide a 
method whereby a scientifically accurate repro 
duction of both moving and still objects can be 
photographically reproduced in natural Colors 
with none of the objectionable features of the 
heretofore known processes. 
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It is a further object to provide animprovement 
in the method of making plates to be used for 
photo-engraving or color printing purposes. 

It is a further object to provide an improvement 
in the method of making photographs in Color to 
be used for still projection purposes. 

It is a further object to provide a method for 
making colored motion pictures. 
My method consist primarily in directly illumi 

nating the object being photographed by a plu 
rality of different colored lights in succession, for 
example, the lights may be blue, green and red, 
and successively exposing negatives sensitive to 
the colored lights being used. The blue, green and 
red lights are applicable to the additive system. 

For the subtractive system the lights may con 
sist of (a) blue; (b) a combination of blue, green. 
and yellow; (c) a combination of green, yellow 
and red. . . . . . . . . . . . . . 

First the camera is focused on the object being 
photographed, any suitable light being used for 
this purpose. Then all white or other extraneous 

The blue light is then shut off and the object is 
illuminated with a green light and an exposure is . 
light. 

example. 

light is shut out of the enclosure or studio within 
which the picture is being taken. Next, the object 
is illuminated by a blue light and an exposure is 
made using a negative sensitive to blue light. 

made on a new negative surface sensitive to green . 
The greenlight is then shut off and the 

object illuminated with a red light and an expo 

ordinary and well known photographic methods. 
There has now been produced one negative on 
which there is a record of all the blue light re 

sure made on a new surface sensitive to red light. 10 
The negatives are then developed and fixed by 

flected by the object, one negative recording the 
green light and a third recording the red light. 
If desired, these negatives may now be used for . 
photo-engraving purpose, and in the color sepa-, 
ration obtained they will be at least equal in 
value to those which are obtained by the present 20 
known standard practice, but my invention 
makes is possible to obtain a more perfect sepa 
ration as will be clearly shown by the following 

In actual practice, I have found that, when it 2S 
is desired to produce a plate to be printed with 
red ink, it is desirable that the negative from 
which the plate is to be produced should register 
all colors with the exception of red, namely, blue, 
yellow and green. This combination of colors 30 
can be obtained by the use of an unfiltered pure 
mercury vapor arc, the spectrum of which in 
cludes violet, blue green and yellow lines, I have 
found, inactual practice, that where a plate is to 
be produced to be printed in blue ink, a more per- as . 
fect result is obtained by a negative which regis 
ters all colors with the exception of blue, I have 
produced such negatives by the use of a neon gas. 
arc, the spectrum of which contains red, yellow 
and green lines. It is impossible to obtain this 
result by the use of filters, with a white light. 
SOUCe. 

In actual practice I have also dispensed with 
all filters between the object and the light sensi 
tive surface. It will be seen from the foregoing, 45 
that no filters are used or are necessary between 
the object and the light sensitive surface. . . . 

It will be further seen that the intensity of the 
respective lights may be easily varied making it 
possible to secure either equal intensity for each - so 

t of the lights or to secure, the accentuation of One 
or more of the lights, if desired, or to adjust the 
lights to those values with respect to the relative 
sensitivity of the light sensitive surface used to 
secure the same exposure for each light, e. SS 
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A light sensitive surface may be sensitized for 

the particular color with which it is to be used 
and a plurality of light sensitive Surfaces may be 
sensitized for their respective colors; but it is not 
always practical to make such color sensitized. 
surfaces so that they will have equal 'sensitivity 
with respect to each other. Accordingly it is 
necessary to compensate by some means for such 
inequality and it can readily be seen that com 
pensation may be made by adjusting the in 
tensities of the illuminating sources. . . . 

Occasion might arise when it would prove de 
sirable to accentuate one or more colors. It can 
readily be seen that this also can be accomplished. 
by adjusting the intensities of the illuminating 
SOrces. . . . . . . . 

In colored photographic work there is frequent 
ly used a light sensitive surface known as "pan 
chromatic' which is sensitive to all colors. How 
ever, the Sensitivity of the panchromatic surface is 
not equal for all colors and accordingly it is 
necessary that compensation be made with this 
type of surface in order that all colors may be 
reproduced uniformly. This compensation may 
also be made by adjusting the intensities of the 

The colored lights may be produced by filters 
between the object and a source of white light; 
or Such colored lights may be produced by lights 
depending upon ionization of gases. For ex 
ample a red light may be produced by a clear 
glass tube containing neon gas; a yellow light 
by a tube containing sodium vapor; a green light 
may be obtained by using a special glass tube 
(for example didymium glass) containing mer 
cury vapor; and a blue may also be obtain?id by a 
Special glass tube (for example cobalt glass) con 
taining mercury vapor. 

do not restrict myself to the aforesaid light 
sources but it should be noted that the light 
Sources should be so chosen that when their re 
Spective spectra are added together the result 
will cover the entire visible spectrum thereby pro 
ducing a white light. 

It may not always be practicable to adjust the 
intensities of the light sources to the desired 
values, in which cases an equivalent result can 
be obtained by the proper adjustment of the 
aperture and shutter timing. 

It is necessary to determine the proper intensi 
ties of the light sources, and for this purpose I 
employ a flat surface divided into areas progres 
sively graded from white through the greys to 
black. By examining the image of this surface 
on the ground glass of the camera, alternately 
using each of the light sources, an approximate 
adjustment of the intensities of the light sources 
is made. Subsequent trial exposures and read 
justments make it possible to secure an accurate 
balance. My method is especially adapted for photo 
engraving or color printing purposes. The usual 
method employed heretofore for producing color 
prints has been very expensive, complicated, in 
accurate and slow. 

In the making of a color print by these well 
known methnds it has been first necessary for 
an artist to make a picture in color of the object; 
this picture is then photographed through three 
color filters such as red, green and blue, and also 
black and white photographs are taken. From 
the four negatives thus obtained proofs are made 
and it is then necessary to retouch the negatives 
in order to compensate for inaccuracies therein. 
The next step in the process is to make 8, CO 

tinuous tone positive which is also retouched. 
From this continuous tone positive which has 
been retouched, half-tone negatives are made, 
which are also retouched, and then from the 
half-tone negatives, which have been retouched, 
the plates for the press are made, which also have 
to be retouched. 

... From the above it will be seen that the method 
is inaccurate and very slow as the retouching must 
be carefully done by an expert, and the time con 
sumed in making the color reproduction is about 
four weeks. 
In accordance with my method, practically all 

of the steps enumerated above in the usual photo 
engraving method are eliminated. By using my 
method, the object is photographed directly in 
three color lights to produce three negatives, one 
of the negative records only red, yellow and green 
qualities of the object; a second negative records 
only the blue, yellow and green qualities of the 
object; and a third negative records only the 
blue qualities of the object. 
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A half tone screen is placed in the camera so 
that the above mentioned negatives are half tone 
negatives. From the three half tone negatives 
thus produced, it is only necessary now to make 
from them the print plates for the press, and 
no retouching is necessary. 

It will be seen that my method eliminates en 
tirely the necessity of employing an artist to 
make a painting or color drawing of an article 
and also the various retouching operations are 
Obviated. 
The foregoing disclosure is to be regarded as 

descriptive and illustrative only, and not as re 
strictive or limitative of the invention. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent, is: 1. The method of making color separation 
negatives in color photography, comprising ad 
justing a neonarc light to a desired color value 
for a red negative, adjusting a mercury arc light 
to a desired color value for a green negative, ad 
justing a mercury arc. light to a desired Color 
value for a blue violet negative, then Separately 
adjusting the intensity of each of said lights, 
successively illuminating an object with each of 
said lights, and photographing the object through 
a half-tone screen at each of said illuminations. 

2. The method of making color separation 
negatives in color photography, comprising limit 
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ing the emission of one set of vapor arc lights, a 
large part of the emission of which is in the blue 
violet part of the spectrum, to the blue-violet 
part of the spectrum, adjusting the relative in 
tensity of the blue and violet lines to conform 
to the sensitivity of the emulsion, adjusting the 
intensity of the total blue-violet light emitted 
to conform to the sensitivity of the emulsion, 
similarly limiting and adjusting similar sets of 
green and red lights, successively illuminating an 
object with each of Said lights, and photograph 
ing the object through a half-tone screen at each 
of said illuminations. 

3. In color photography without filters between 
the object and light sensitive surfaces, and where 
in the object to be photographed is directly and 
Separately successively illuminated by a plurality 
of different colored light sources in succession, 
with short exposures of the light sensitive sur 
face, the method of making color separation 
negatives having predetermined characteristics, 
which comprises, adjusting the spectral emission 
of a source of red light to a desired color value 
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for a red negative, adjusting the spectral emis 
Sion of a Source of green light to a desired color 
Value for a green negative, adjusting the spectral 
emission of a source of blue light to a desired 
color value for a blue negative, correlating said 
adjustments So as to obtain a desired propor 
tionate color resolution relationship between the 
Spectral emissions of the several light sources, 
then Separately adjusting the intensity of each, 
of said light sources to balance the component 
exposures to the relative sensitivities of the light 
sensitive surface to secure substantially the same 
effective exposure for each light source, separate 
ly and successively illuminating the object to be 
photographed with light from each of the said 
light sources, and photographing the object on 
a separate sensitive surface at each of said ad 
justed illuminations for relatively short expo 
SeS. 

4. In color photography without filters between 
the object and - light sensitive surfaces, and 
wherein the object to be photographed is directly 
and separately successively illuminated by a plu 

3 
rality of different colored light sources in succes 
sion, with short exposures of the light sensitive 
Surface, the method of making color separation 
negatives having predetermined characteristics, 
which comprises, proportionately adjusting the 
spectral emission of each of a plurality of differ 
ent colored light sources to each other, then sep 

- arately adjusting the intensity of each of Said 
light sources to balance the component expo 
Sures to the relative sensitivities of the light sen 
sitive surface to secure substantially the same 
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effective exposure for each light source, separate 
ly and Successively illuminating the object to be 
photographed with light from each of the Said 
plurality of light sources, and photographing the 
object on a separate'sensitive surface at each of 
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said adjusted illuminations for relatively short 
exposures. 

5. In color photography a method according to 
claim 4 which comprises producing said negatives 
by photographing said object at each of said ad 
justed illuminations through a half-tone Screen. 

ISAAC P. ROOMAN. 
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