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SPECIFICATION forming part of Letters Patent No. 764,622, dated July 12, 1904.
Application filed February 14, 19:02. serial No, 94,024, (No modgi-)

To all whom it may concern:

Be it known that I, Avexanper E. OuTER-
BRIDGE, Jr., a citizen of the United States, re-

siding at Philadelphia, county of Philadelphia,
and State of Pennsylvania, haveinvented anew
and useful Improvement in Translucent Color-
Comparators or Color-Screens, of which the

following is a tull, clear, and exact deserip-

tion, reference being had to the accompanying
drawings, which form a part of this specifica-
tIon. |

My invention relates to a new and improved
translucent color-comparator or color-sereen
designed to afford a rapid means of ascertain-
ing the temperature of a bath of molten metal

~or an incandescent metallic or non-metallic
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body by comparing the color and luminosity
of rays of light emanating from the heated ob-
ject with the color and luminosity of the color-
comparator or color-screen illuminated with a
white light of measured intensity, such color-
comparator or color-screen being made to
clearly simulate the color and luminosity of a
bath of molten metal or of an incandescent
solid substance heated to a known tempera-
ture. Liquid color comparators or screens
have been used for a similar purpose. These
screens were made by forming a solu-
fion containing different materials to form
color-screens, having proper colors and lumi-
nosity for the different temperatures of the
molten metal or incandescent solid substance.
Such liquid color-screens are difficult to form
correctly, and the liquids are subject to rapid
deterioration, owing to the changes that oceur
1n color, density, and transparency of the so-
lutions, so that they soon lose their value as
color-comparators or standards of heat meas-
urement. Such color-comparators are also
diflicult to standardize or handle. Moreover.
the quality and color of the olass vessels which
contain the liquid differ materially, so that it

1s extremely difficult, if not 1mpossible, to re-

produce a screen except by comparison with
a standard which we have shown cannot be
“maintained.

I have discovered that I can form a compara-
from solid translucent media by which the

tor

| the colored

temperature of a molten bath or incandescent

‘object can be determined, and thus obviate 5o

the difficulties and troubles of the present
liquid comparators used for this purpose.
The means by which I accomplish this result
are as follows: I combine together translucent
colored solid media and other solid translucent 55
media which produce a neutral tint, so that
when the comparator thus formed is exposed
to a standard light it will correspond in color
and luminosity to that of the molten bath or
incandescent object. This comparator may 6o
be formedintwo ways. I may use solid trans-
lucent colored media of primary colors of a]-
proximately pure tints, or I can employ a oreat
variety of different-colored films or colored me-
dia without regard to their purity of tint. In 65
the first case I construct my comparator in
the following manner: I combine together
translucent colored solid media to form a color
which when exposed to a standard light will
correspond tothatof the molten bath or incan- 7o
descent object. - Ithencombine with the afore-
sald translucent solid media other translucent,
solid media which will produce neutral tints,
thus varying the luminosity without affecting
the color to bring the comparator to the re- 7
quired luminosity to correspond to that of the
molten bath or incandescent object. I thus
torm a permanent solid comparator which can
be readily duplicated. As the translucent
solid media I prefer to use a non-crystalline
material, such as gelatin, celluloid, or thelike.
In the drawings, Figure 1isa perspective
view of a comparator. Fioure 2 is an en-
larged section on line 2 2, Fig. 1. Fig. 8 is
a scction similar to Fig. 2 of a modified form
of comparator. Fig. 4 1is a section similar to
Fig. 2 ofanother modified form of comparator.
1 will now describe the manner I form my
improved comparator where the colored media
used are primary colors of approximately pure 9o
tints. The temperature of the molten bath or
incandescent body is first obtained by a py-
rometer in the usual way. The color and lumi-
nosity of the visible rays emanating from the
heated body having been carefully observed, 95
iims are combined in such colors
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 and a fixed source of light.
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‘molten object.

as 1o corre.fspohd to the color of the object

when said films are placed between the eye
I then add films
which produce neutral tints until the com-
parator corresponds to the luminosity of the
object. Having thus formed a standard com-
parator for any given object, the same may
be readily duplicated and being placed and
secured between glass plates will be readily
transportable and usable. 1 prefer to use

films of non-crystalline material, such as gela-

tin and celluloid, as this material may be
readily obtained of substantially uniform col-
ors. Ifor colors I prefer to use red, green,
and yellow, although other colors may be
used. I also prefer to use colored films as
the media for forming the neutral tints—that
is, absorption of light—without change ot

color; but the same effect may be obtained

from the use of smoky glass or films.

1 will now describe the specific comparator
illustrated in Figs. 1 and 2 of the accompany-
ing drawings. This comparator corresponds
to the temperature of an incandescent object
at 1,160° Fahrenheit. The series of colored
films C are six in number—three red, one yel-
low., one pink, and one green—interposed be-
tween two plates of colorless glass B. In
forming this comparator the red and yellow
films are those which are combined to produce
or match the color of the glowing object, and
the green and pink are added to produce a
neutral tint to provide for the proper absorp-

‘tion of light from the standard white light, so

as to make the comparator correspond to the
luminosity of the object without changing 1ts
color. As stated before, while I prefer to
use colored films to produce the neutral tint
smoky films or glasses can be used. The glass
plates, with the interposed films, are bound or
secured together by means of the frame A,
tormed of metal or paper strips. To produce
a, comparator corresponding to any other tem-
perature, the same operation is employed.
The colored films are combined until when
interposed between the eye and a standard
white light they will correspond in color with
the molten object, and then media which will
produce neutral tints are added until the lu-
minosity corresponds tothe luminosity of the

comparators for different temperatures, they
at once become standards and can be dupli-
cated at will. |

I have now described a method of preparing
standard color and luminosity comparators or
sereens made from solid translucent colored
media of primary colorsand of approximately
pure tints. In the case previously mentioned,
where I intend to form my color and lumi-
nosity comparator fromdifferent-colored films
or colored media without regard to their
purity of tint, I form such comparators, speak-
ing generally, in the same way that 1 form
the comparators where pure tints are used,

Havingmade a series of these
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the difference being that the films or media

which I use to produce neutral tints, so as to
regulate the luminosity, I also use for the pur-

pose of neutralizing the impurity ot color in

the other films. In Figs. 3 and 4 I have shown
two color-comparators which are the same in
color and transparency when viewed by trans-
mitted licht. These comparators correspond
to the color and luminosity of a bath of molten

metal or incandescent object heated to about

1,000° Fahrenheit. The films Cin Fig. 8 are

composed of seven reddish films, one pinkish
film, and two greenish films placed between
two glass platesB.  In Fig. 4 the films C com-
prise six orange-yellowish films and one blu-
ish film placed between glass platesB.  When
these two comparators are viewed side by side
by transmitted light, they correspond to each
other in color and in luminosity. DBoth pre-
sent to the eye the appearance of dark-red
olass without any visible evidence of the pres-
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enceof greenintheone orof bluein the other. .

In the comparator shown in Fig. 8 the reddish
and pinkish films are the films I rely upon to
obtain the color. The greenish films are the
films which 1 rely upon to bring the trans-
parency or luminosity to the proper degree
and also to neutralize any improper coloring
in the remaining films. Thesame istrue with

reference to the bluish film in the comparator

of Fig. 4. Thus in the comparator of Kig. 4
the greenish films neutralize the excess of red
and yellow existing in the impure red film,
while the bluish film in the comparator of Fig.
4 neutralizes the excess of yellow and red In
the impure-yellow or-orange -yellow films
forming this screen. The resultant efiect to

the eye, both as to color and luminosity, of the
two screens .so differently composed 1s prac-

tically the same when they are viewed by
transmitted light. As previously stated in the
specification, where pure primary colors are
used the neutral tint by which luminosity 1s
obtained may be produced by the use of
smoked glass or films of gelatin or other trans-
parent non-crystalline media darkened with a
neutral tint, such as may be imparted by a
solution of ‘‘anilin-black” or other black dye
substance; but in practice I prefer to use col-
ors, as previously described. My Invention
has this novel feature, that there is produced
a solid translucent color or luminosity com-
parator which when viewed by transmitted
licht of definite intensity counterfeits the ap-
pearance, both as to color and luminosity, of a
bath of molten metal or an incandescent ob-
ject heated to any particular temperature, thus
in effect making a permanent temperature reg-
ister or scale, by means of which a workman
is enabled to bring the temperature of a bath
of molten metal or incandescent object to a
known temperature and maintain the bath or
heated object at the desired temperature for
an indefinite time without difliculty.

With

' the use of my comparator in practice it has
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been found easy for workmen to maintain
these high temperatures (ranging ordinarily
between 800~ Fahrenheit to 2,000° Fahren-
heit) within 10° Fahrenheit of the required
5 temperature, which has been proved by checks
made by pyrometers of well-known accuracy.
Having now fully described my invention,
what I claim, and desire to protect by Letters
Patent, 1s—
to A color-comparator or color-screen, com-
posed of a plurality of superposed translucent

non-crystalline colored films supported be-

tween translucent plates, in combination with
means to hold said plates and films in perma-
nent relation to each other.

In testimony of which invention I have here-
unto set my hand, at Philadelphia, on this 11th
day of February, 1902. | -

ALEXANDER E. OUTERBRIDGE, Jk.

Witnesses:

M. F. Ervris,
M. M. Hamrirron.
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