
THE CHROMO·CAMERA. 

The chromo·calllera is the nallle given to a new ap· 
paratus for the study of colors and colored lights. It 
consists of a cardboard box measuring 6 X 6 X 3% 
inches and open at one end. The box or camera is 
covered with black cloth and the interior is lined with 
dead black paper. A cover, also black, closes the open 
end. On one side is an opening 3% X 7% inches, the 
lower edge of the opening being 1 inch from the bot· 
tOUl of the box. With the box are three " tinters," 
such as are used in color projection lanterns. These 
tinters are made by inclosing a fiLm of colored gelatine 
between two lantern slide covers. A slide mat is 
placed over the film between the gla"s covers, and the 
whole is bound with paper on the edges. One of the 
tinters is a deep orange red, one is a yellowish green, 
and the other is light violet, these three tints in a color 
projection lantern giving a white light on the screen. 
'rhere should also be with the camera a number of 
squares of colored papers, such as are sold in packages 
of assorted colors for use in kindergartens, some colored 
fabrics, ribbons, etc., natural or artifieial flowers, and 
a sheet of stiff white cardboard 5% X 6 inches. 

The chromo-camera is the invention of Mr. Charles 
Barnard, of New York, and was first used by him in 
his school lectures on the study of sense impressions of 
color. The color camera is used to examine the colors 
of objects placed in a colored light and to enable the 
student to mingle diffused white light and a colored 
light in various proportiolls. The invention is here de­
scribed for the first time, and is freely dedicated by the 
author to the use of students and teachers. 

To use the color·camera, place a table close to a win­
dow having a north or sky light free from reflections 
froll! buildings or trees, and cover the table with black 
clot.h or paper. Remove the cover from the box and 
place it on the table with the opening uppermost and 
with the open end away from the light. The side cur­
tains should be drawn together to mask the light from 
the eyes, leaving only a space in the center a little 
wider than the box. Draw the shade down to about 
on the line of the eyes when seated behind the table. 
Two or three persons can sit at the table where they 
can see the interior of the box. The teacher or ope­
rator should stand at one side of the table behind the 
curtains. Here the tinters, colored papers, etc., are in 
easy reach. 

The box is now fully illuminated by the light that 
falls through the opening and by the reflected light 
that enters the open end. Place a sheet of red paper 
in the box. It is plaiuly visible. N ow lay a book over 
the opening in the box. The red paper now appears to 
be almost black in the dark box. 

Remove the book and paper, and place the red tinter 
on top of the camera near the back. Slide it slowly 
forward toward the light, and let the students watch 
the interior of the camera. When the glass fits the 
frame, and covers the opening, the interior of the 
camera appears to be of a very dark red, the color be­
ing faintly visible near the edge of the opening at the 
back, and fading away to dead black inside the camera. 
Place a sheet of white paper in the camera, and it ap­
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and by the aid of the rl'flector, the color can be made 
to change from yellow to orange. The same effect can 
be produced by sliding the tinter back to allow a thin 
sheet of light to enter the opening. Remove the yellow 
paper, and place a sheet of green paper in the camera. 
It appears neither red nor green, but yellow. The eye 
is now receiving twosensations, a sensation of red from 
the red light in the call1era and a sensation of green 
from the green paper partly illuminated by white light 
that contains goreen. The compound sensation we call 
yellow. By sliding the tinter backward, or using the 
reflector, paper can be made to pass from green to 
yellow through many beautiful tints and shades. 
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Place a white rose in the box, and we shall see a pink 
rose with yellow leaves. Place a blue flower or blue 
paper in the camera, and we shall see a purple flower or 
paper. 

Put the green tinter on the camera. Now yellow 
paper is olive green, blue paper is Nile green, bright 
red paper is dark brown. A red rose is almost black­
brown, while its leaves are a vivid green. Slide the 
tinter forward and back to observe the color change. 
Try the violet tinter, and under its violet light every 
color will suffer endless changes as the proportion of 
white light is allowed to mingle by means of the reflect­
or with the colored light. 

These experiments, novel and beautiful as they are, 
can be greatly improved by using the color camera in 
full sunshine. Place the table close to a sunny window 
in the full sunlight, the best time being between 12 and 
3 o'clock. Draw the shade down till its shadow just 
touches the back of the camera. Now the shaders of 
the camera will fall on the black cover of the table, 
and upon it will be a square of sunlight from the open· 
ing in the box, this square of light being partly within 
the box. according to the position of the sun. By tilt­
ing the box up at the back it can be thrown inside the 
box, but if the curtains are closely drawn and the other 
windows are darkened, the effects can all be seen on 
the table outside the box. 

Now all the experiments can be repeated with the 
most brilliant results. With the red tinter a sheet of 

the figure seems to shine with an orange-yellow light. 
TI"y each tintel' in the full sunlight, and a great variety 
of beautiful effects will be observed. 

Next take the color camera to a good north light. 
Place a sheet of white paper on the bottom of the box, 
and upon this lay a penknife, rule, pencil or other 
sllIall object. Put the object about an inch from the 
front of the box. The light that falls into the open 
box cantles the object to cast a shadow on the white 
paper. Now place the violet tinter in top of the box, 
next to the front. Now let the operator move the 
tinter slowly backward till it covers the opening, while 
the students fix the attention upon the shadow in the 
box. When the opening begins to be closed by ,the 
tinter, the shadows deepens. A faint violet fringe ap­
pears on the edge. This grows deeper and deeper as 
the violet twilight in the box decreases. Suddenly, 
another color appears. The shadow suggests yellow, 
and just as the tinter closes the opening the gray shadow 
turns to a pale ghost·like yellow. By using the reflec­
tor the shadow can be made to turn from gray to yel­
low at will. With the red tinter the shadows are 
green, with the green tinter they are red; in each case 
the shadow is of the complementary color of the 
tinter. 

Students and teachers will find the chromo-camera 
both useful and entertaining in the study of color. 
Such experiments tend to train the eye to a finer appre­
ciation of the distinctions of color, hue and shade, and 
such training cannot fail to add to our enjoyment of 
nature and art. 

. .' . 

A NEW GAS·GENERATING MACHINE. 

In the ordinary method of generating hydrocarbon 
illuminating gas, a large quantity of naphtha is exposed 
to the evaporating action of air and is absorbed. The 
degree of absorption depends upon the amount of 
naphtha thus exposed, upon the intensity of the heat 
applied, and upon the quality of the naphtha. This 
method has its defects, chief among which may be 
mentioned the lack of any means for producing an ab­
solutely uniform quality of gas, as at times the air is 
supersaturated and carries an excess of hydrocarbon 
vapor, which condenses in the pipes, and at other 
times the air is but partially charged, the amount 
of saturation varying between these points. The most 
volatile portion of the naphtha is evaporated, and the 
portion of lesser degree of volatility often remains in 
the apparatus, necessitating removal as a waste. The 
difficulties which have been encountered in filling 
this want of an absolutely uniform quality of gas froUl 
naphtha without waste or condensation seem to have 
been overcome in the gas apparatus illustrated here­
with and made by the C. M. Kemp Manufacturing 
Company, of Baltimore, Md. 

The apparatus consists essentially of a naphtha-tank, 
E, an air supply regulator, A, a meter-wheel, D, and a 
converter, G. 

The regulator, A, is provided with a gasometer-bell, 
the rising and falling of which operates the blow-off 
valve, B, of a pipe communicating with a blower serv­
ing the purpose of pumping air into the regulator, A. 

The air thus applied to the regu-pears a bright pink. The fingers 
:u'e rosy, and a white flower is 
p:de red. The effect will be im­
pl'oved by placing the cover of 
the box on edge just above the 
opening. Remove the red tint­
er, and the paper is again white. 
Place the green tinter over the 
opening, and the paper is a pale 
grass-green. Place the violet 
tinter on the box, and the paper 
is violet. 

�r---:'""""":����;n'=�-:-��=�������:-'"7----���=4tr=��� ----, lator, A, passes through the 
Il oj valved pipe, C, into the meter, 

i D, by which it is automatically 
measured into volumes propor­
tionate to the amount of naph­
tha-vapor with which it is to be 
mixed. As the air is being meas­
ured, the meter-wheel shaft is 
rotated by the passing current of 
air, the power thus obtained be­
ing made to operate a mechan­
ism on the front of the meter­
wheel, whereby the requisite 
quantity of naphtha is pumped 
from a well-pipe connected with 
the tank, E, and provided with 
a float cut-off, F. By reason of 
this arrangement the quantity 
of naphtha fed depends upon the 
quantity of air passing through 
the meter-wheel, D. The air 
which has been measured by the 
meter-wheel and the naphtha 
are respectively conducted to the 
converter by the pipes, L and H. 

What has been accomplished? 
The light contains all colors. 
The tinters act as strainers. 
They shut off or strain out all 
colors except one. The paper 
capable of refleilting all colors 
(white) finds only one, and, there­
fore. reflects that one and no 
other. It would reflect it per· 
fectly were it not for the fact that 
some white light is reflected into 
the back of the box and mingles 
with the colored light. It is this 
that causes the paper to appear 
pink under the red tinter. 

Remove the white paper and 
put the red tinter in place. Put 
a red paper or red flower in the 
camera. It appears a deeper red. Now remove the 
cover from the top of the box, and let the operator hold 
the sheet of white cardboard upright on the edge of 
the box. Now gently tip it forward, and at the same 
time move it backward. It acts as a reflector and 
throws more white light into the box, and the red 
flower changes its shade of red, becoming lighter in 
shade as more white light. mingles with the colored 
light. 

Remove the flower, and place a sheet of pale yellow 
paper in the camera. It is now a deep golden orange, 
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blue paper appears a wonderful purple, green is a 
splendid gold color, and yellow a red orange. Every 
color, single or compound, will appear in marvelous 
brilliancy, and the students will be lost in wonder at 
the endless combinations of tint and shade of flowers, 
paper, and other Ill�terials under the magic of two 
lights, white light and a colored light. 

Take a piece of cardboard and cut in it a small cross, 
star, or other figure. Lay this over the red tinter, tt.nd 
in the camera we shall see the figure in vivid red on a 
black ground. Place a green paper in the camera, and 
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Within the converter, G, a 
steam cylinder is mounted, to 
which steam is supplied by the 
pipe, J. The air conveyed by 

the pipe, L, and the naphtha fed by the pipe, H, and 
volatilized by the steam heat, are intimately mingled 
in the converter; and the inflammable mixture thus 
produced is distributed to the various burners in the 
building by the service pipe, K. 

One chief point of merit of this apparatus resides in 
the automaticity of its operation. If the demand for 
�as be great, the gasoml'ter-bell of the regulator, A, 
falls, thereby closing the blow-out valve, B, and caus­
ing a larger quantity of air to pass to the meter-wheel, 
D. If there be but few burners in use, the gasometer-
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