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TRICOLOR PHOTOGRAPHY. 

While photography in colors is still a thing of th'e 
future, it is now possible to show pictures in natural 
colors by means of uncolored positives used in connec
tion with color screens, the photographic positives 
being of ·such a nature as· not only to define the out
lines of the elements of the picture, but also to control 
the .amount of each of the primary 
colors entering into the picture. 
The scheme is not a new one, sev
eral eminent scientific men in 
Europe having experimented in 
this direction, and Mr. Ives in this 
country having done a great deal 
toward perfecting this branch of 
photographic art. 

Recently Mr. R. D. Gray, the 
well known photographic lens 
manufacturer of this city, has taken 
up the subject and carried it to 
such a dp,gree of perfection as to 
render it possible to show these 
beautiful pictures to a large audi
ence nearly as readily as ordinary 
lantern pictures are shown. He 
has discovered a particularly good 
com bination of colors for his screens, 
for taking and projecting views. 
The colors used for the screens are 
red, green, and blue, which are 
slightly modified. On the modifica
tions of these colors depends the 
success of color photography as 
now practiced Of the hundreds of 
commercial dyes examined by Mr. 
Gray, not one of them used alone 
would answer the purpose.' After 
a great many experiments he finally 
succeeded in effecting the combi
nation of several colors that would 
fill the requirements. These three 
color screens, red, green, and blue. 
in their modified form stand for all 
1 he colors of the spectrum. 

less brilliant red The perfectly transparent parts 
will be bright red, while the gray or semi-transparent 
parts will be less brilliant. 

The glass positive represented in Fig. 2, which is 
taken through the green screen, is opaque in the parts 
representing red,. but is transparent in the parts re
presenting white, and more or less transparent in the 

screen produce white light. Where the blue and green 
are screened off by opaque portions of the positive, 
and where the corresponding portion in the positive re
presenting red is transparent, only the red light will 
show in such parts. In the view in which the green 
portions are represented and through which green 
light is thrown upon the screen, the red and blue parts 

of the picture are opaque; the posi
tive representing the parts contain
ing the blue is opaque in those 
parts representing the red and the 
green. By superposing the three 
pictures on the screen and allow
ing the beams of light to combine 
in different proportions in different 
portions of the picture, or to be 
shown on the screen uncombined or 
pure, every color in the spectrum is 
represented Under these condi
tions the right hand spray shows 
red petals with borders slightly 
tinged with purple; the left hand 
spray shows pink petals with' the 
fringes also tinted with purple, and 
the green is modified by a small 
proportion of red and blue. 

A positive made from a negative 
taken through a red screen is trans
parent in all places where pure red 
is seen in the subject repre�ented, 
also more or less in parts represent
ing purple, or vio\et and orange. A 
positive taken through the green 
screen will be transparent in the 
parts that are green in the subject 
represented, it will be transparent 
also in parts representing yellow. In 

Fig.4.-TRIPLE LANTERN FOR PROJECTION OF PIOTURES IN NATURAL COLORS . 

The lantern which Mr. Gray uses 
for the projection of these pictures 
is shown in Fig. 4. It consists of 
three oxyhydrogen lanterns care
fully adjusted so as to cause the 
pictures to register on the screen 
when the lantern is located at a 
certain distance. The three posi
tives which are required for the pro
jection of a single view are fixed in 
a rigid frame, which, when it is in
serted in the lantern, brings them 
into proper relation with the con' 
densers and objectives. Either be
fore or behind the frame carrying 
the three positives for projection is 
placed a frame carrying three col
ored screens, each being placed be
hind a positive whillh was made 
through a screen of the same color. 
When the images of these three 
positives are made to coincide on 
the screen, by means of suitably 
colored beams of light, although 
there is no color upon the views 
themselveS, the compoSIte plcture 
on the screen presents all the colors 
of the thing represented 

a similar way a picture taken through a blue screen 
is transparent in the parts representing the blue por
tions of the subject. 

In the iilustrations, Fig. 1 represents a transparent 
positive printed from a negative taken tbrough a red 
screen; the central spray of the gladiolus is nearly 
white; in a glass positive it would be nearly transpar
ent. The right hand spray is light gray in color, which' 
in a g-Iass positive is semi-transparent, so that light 
could go almost unobstructed through this part of the 
positive. The main portions of the petals in the left 

Fig. I.-TAKEN AWD PROJECTED THROUGH A 
RED SOREEN. 

hand spray are white, or in a glass positive transpar
ent, while the fringQs of the petals are only semi-trans· 
parent. The leaves and stalks are very dark, almost 
opaque, and some of the buds are dark. Now, when 
the transparency represented by Fig. 1 is projected on 
the white screen by a beam of red light, all the parts 
which are here shown light or white will be it more or 

Mr. Gray spent a large portion of 
parts representing green and yellow, so that when this last year taking views in the Yellowstone N ati6nal Park, 
positive is projected with green light, the green leaves, Yellowstone Canyot;l, and in California. These views 
stalks and buds. receive. their proper amount of pure I were shown in New Y crk at Chickering Hall, also in 
green, and the white portions receive the amount of. Brooklyn before the Brooklyn Institute. In each case 
green which is required in the compositiori of white i the �pectators were surprised and delighted with the 
light. . . 

I results. 
In Fig. 3 is shown a glass positive taken through a • '.' • . 

blue screen, and after what has been al ready said it 

I 
AT Forest City, Pa., in the Forest City coal shaft, is 

will be understood that in this picture, wherever white what is claimed to be the most powerful electric motor 
or gray is shown, the glass positive is transparent, or in the world for use in mines. It is mounted on a raj 

partly so, thus allowing the blue light with which it 39 inches in height, 6 feet wide and 12 feet 8 inche:; 

Fig.2.-TAXEN AND PROJECTED TH:aOUGH A 
GREEN SCREEN. 

is projected to pass in portions representing parts of 
the object in which more or less blue is necessary in 
their representation. The central spray being trans
parent in each picture, allows the red, green, and blue 
light to pass through to the screen, and the three pic
tures being accurately registered. these three primary 
colors when projected in their full strength upon the 
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Fig. S.-TAKEN AND PROJECTED T HROUGH A 
BLUE SOREEN. 

long. It is rated 75 horse power and is designed to 
pull 90,000 pound8 up a three per cent grade at the rate 
of 6 miles per hour. The motor is wound for 220 volts. 
It is used to draw cars a distance of 5,000 feet, and. 
with a train of 19 loaded cars on the outward trip, the 
round trip is made in less than 10 minutes. The engine 
furnishing the power is of 150 horse power capacity. 
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