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1 Claim. (CI. 88-16.4) 
It is already known in natural color photog 

raphy that the three fundamental colors indicat 
ed by the trichromatic theory may be reduced 
(as to their chromatic value) to two by substitut 

5 ing for two of the tones of the trichromatic group, 
the intermediate color indicated by the chro 
matic circle. 
This is a welcome circumstance especially in 

the case of the projection in natural-color cine 
10 matography. If, however, it is practicable when 

the photograph is being taken, to fix upon two 
photograms the luminous value of all colored 
light passing through the filters, the conditions 
are no longer the same nor so favourable when 

ls additional white light is conveyed through the 
filters in order to color the selected photograms. 
The two lights issuing from the filters have ac 
quired a Well determined tone corresponding to 
the tones of the filters employed and, though 

20 these lights added to one another in equal 
amounts reproduce a white light, it has been 
found in practice and is apparent from theory 
that to equal luminous intensities of different 
colors equally passing through a two-color filter 

25 at the moment the photograph was taken, there 
correspond intensities of a color which does not 
agree with the original, because they are affected 
by the particular and invariable tone of the fil 
ter used for the projection. Hence the obvious 

30 objection of an untrue, altered and limited re 
production of the colors that is raised against 
bichromatic reproduction. Yet the practical ad 
vantages inherent to the employment of only 
two photograms, especially in connection with 

5 cinematography, are such as to make it worth 
while to look about for means capable of improv 
ing the chromatic efficiency of said bichromatics 
process. 
The present invention just has this aim in 

40 view and mainly consists in introducing only dur 
ing the projection a third luminous element com 
pleting the illumination conditions of the pro 
jected photograms. 
This third element is the white light such as 

45 it issues from the light source, the white light 
being used concomitantly with the monochro 
matic lights supplied by the filters. An effect of 
the white light on all colors generally is that it 
makes them greenish, so that for instance the 

50 red light issuing from one of the filters with a 
wave length that is special to the kind of red 
used and with a wave amplitude determined by 
the degree of transparency or opacity of the cor 
responding photogram can be so far modified as 

55 to attain the tones of the spectrum zone D-E. 

In other words, if the tone of one of the taking 
filters is approximately located at Zone E of the 
spectrum, then the corresponding projection fil 
ter has the same tone E and also the rest of the 
tones from zones E to A of the spectrum. 
From this zone, or better, from the Zone F on 

towards the zone H all the colors of the corre 
sponding chromatic scale are obtained with Sat 
isfactory approximation by the simple variation 
of the wave amplitude of a colored light Suitably 
Selected in the spectrum Zone F-C. 
The practical application of the abovesaid 

cannot be satisfactorily realized by the mere Su 
perposition of white light on the images already 
compounded together on the Screen, then this 
would be equivalent to uniformly distributing 
the white light over all the points indiscriminate 
ly and not on those points alone where it is re 
quired in order to bring the color to the desired 
tone. m 

The present invention takes into account all 
the abovesaid conditions. Whereas thus far the 
practice has been to use for the taking of photo 
grams and the projection of the same alike or 
but slightly different colored filters, the present 
invention, with regard to the filters employed 
in the projection, generally ignores or does not 
take into strict account the tone and intensity 
of the filters employed in taking the photograms, 
and after including a proper choice of matched 
taking filters confines itself to assigning to One 
alone of the projection filters (for instance the 
one intended to produce the tones of the Zone 
A-E) of the spectrum the tonality capable of 
giving, with sufficient approximation and by the 
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mere variation of the wave amplitude, the tones 
which, starting from the tone of the correspond 
ing taking filter, go towards the Zone A of the 
spectrum. 
The other projection filter is intended to let 

the white light spoken of above pass through 
well defined points of the images i. e. is nearly 
colorless. 
In order, however, to obtain also the tones 

corresponding to the zone E-H of the Spectrum, 
which could not be obtained from the first pro 
jection colored filter, according to the present 
invention, a very slight haze of a tone chosen 
in the spectrum zone G is given to said almost 
colorless filter. The effect of this haze is that, 
starting, from a certain wave amplitude of the 
light thus transmitted, this light acquires the 
tones corresponding to the Zone F-H and thus, 
by superposing itself to the light convuyed by 
the other filter, completes on the Screen the 
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2 
tones comprised in the zone E-F of the spectrum. 
An example of the invention as applied to the 

taking and projecting of two differently colored 
photograms of the same object SO as to obtain 
a single reproduction in natural colors of the 
same on the Screen is illustrated in the accon 
panying diagrammatic drawing, in which: 

Figure 1 is a diagram of the taking. 
Figure 2 is a diagram of the projection of Said 

two photograms. 
In Figure 1, X is the object to be reproduced 

in its natural colors; A is a camera capable in 
any Suitable Way of giving two identical imageS 
of the Said object X through the objectives 01. 
and 02; 

f1 and f2 are two taking filters colored accord 
ing to the tonalities of the two determined spec 
trum Zones; -- 

F’ and F'' are the two identical photograms 
of the said object X obtained on the sensitive 
plate or film and selectioned according to the 
value (tonality and intensity) of the filters. 
In Figure 2: 

is the White light Source of the projector 
P, which is capable of projecting in accurately 
Superposed conditions the two identical images 
supplied by the photograms F and F'; 

f3 and f4 are two projection filters differing 
from the taking filters fl-f2. Filter f3 com 
prises the maximum scale of the spectrum tones; 
f4 on the contrary is transparent to white light 
but possesses a hazing of a tone capable of cow 
ering the tones of a determined spectrum Zone 
with Suitable graduations of intensity; 
S is the Screen. On which any Suitable optical 

1,955,804 
device P superposes and forms into a single image 
with natural colors, the two identical but dif 
ferently colored images supplied by the filters 
f3 and f4. 

Having now particularly described and aScer 
tained the nature of my said invention and in 
what manner the same is to be performed, I 
declare that what I claim is:- 

Process for bichromatic recording and projec 
jection of images in natural colors which con 
sists in first exposing a pair of sensitized photo 
grams to the same object through appropriate 
lenses and a pair of differently colored taking 
filters of corresponding color density, One being 
a red filter and the other being a blue green 
filter which are individually assigned to each of 
said photograms in order to produce two indi 
vidual images of said object upon Said photo 
grams, and thereafter simultaneously projecting 
the images thus obtained through a pair of non 
complementary colored projection filters of dif 
ferent quality and density of color than Said 
taking filters, in which pair of projection filters 
utilized, one corresponds to the red filter with 
yellow and green added of the corresponding 
taking filter, and the other one is almost color 
less but has a slight haze of a tone located in 
Zone G of the spectrum in order to produce the 
tones located in Zones F-H of the Spectrum, 
and producing the tones located in Zones E-F 
of the spectrum by superposing on each other 
the respective lights conveyed by Said two pro 
jection filters in order to complete the Spectrum. 

GUALITIERO GUALTIEROTTI. 
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