IO

20

35

"~ il it has the consistency of putty.
is then pressed into cakes, slowly dried, and
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To all whom Tt Mmay conceri:

Be it known that I, WILLIAM LAWRENCE
VOELKER, a citizen of the United States, resid-
ing at No. 38 Bernard street, Russell Square,
London, England, have invented certain new
and useful Improvements in Incandescent
Electric Lights and Processes of Making the

‘Same, of which the following is a specification.

The materials which can be-employed for
iy purposes are the carbids of the earth

metals uranium and thorium. In preparing |

the carbids I proceed as follows: I take, for
instance, two parts, by weight, of chemically-
pure nitrate of the earth metal selected and
one part, by weight, of pure cane-sugar and

dissolve the same in distilled water, taking

care to use very little excess of water in dis-
solving the nitrate and sugar. I then heat
the solution in a suitable porcelain evaporat-
ing-dish until the boiling-point 1s reached,
whereupon the application of heat is discon-
tinued.

bulk and presenting, if uranium nitrate be
employed, a yellow color. This body sponta-
neously ignites and while burning oives ofi
oreat volumes of nitrous fumes. |
fumes cease to be evolved, the vessel 18 cov-

allowed to cool slowly. When cold, the mass
has a brownish-black color and is soft and
pOTOlS. _ |
powder in a suitable mill, and having been
transferred to a mortar and suf

of cane-sugar added the mass is worked un-
The mass

baked hard in covered crucibles. The next
operation consists in melting these cakes in
a suitable electric furnace. A cake of a size
adapted to fit the hearth of the furnace i8
placed therein,and the arc having been struck
ihe electrodes are drawn apart until the arc
covers the entire width of the cake. The
current required to reduce from six to eight
ounces of the compressed mass to a perfectly

" fluid body in about fifteen minutes should be

perfectly fluid state and the furnace allowed |

approximately one thousand amperes at from.
seventy-five to one hundred volts. The cur- |

50 rent 1s

cut off when the whole mass is in a

I to cool down.

atmosphere. |

. In a few moments the mass will |
swell to a porous body largely increased In

When the
porcelain lid, and the mass 1s |

This mass is then ground to a fine

icient syrup

If sufficient care has been
taken in all the operations described and per-
fect luidity has been obtained, a reaction will
have taken place in the furnace, resulting in
a carbid which when fractured will present
a crystalline appearance. If the heavy crys-

talline body resulting is to be kept for any
length of time, it should be covered with ben-

zol to preserve.it from contact with a moist

To produce filaments
tained as heretofore described, I proceed as
follows: The carbid is reduced with benzol
or naphtha in a suitable air-tight mill to an
impalpable powder. The grinding-surtfaces,
being carbid of the earth metal employed In

‘the preceding process, are so adjusted that

the material to be ground only comes into
contact with the said grinding-surfaces. The

shaft that actuates the upper grinding-sur-

face works through a stuffing-box in the top
of the mill. The impalpable powder rises to
the top of the benzol or naphtha as the grind-

ing proceeds and from time to time is drawn
off through a suitable opening in the side of

the mill, fresh benzol or naphtha being added
through an opening in the top of the machine.
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from: the carbid ob-
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When the grinding is complete, the impalpa-

ble powder is freed from the benzol or naph-
tha, dried in a warm dry chamber, such as a
drying-oven, and then mixed with a viscous

cassia. This binding compound is prepared,
by the aid of gentle heat, from one part, by
weight, of guncotton to four parts, by weight,
of oil of cassia, sufficient time being allowed
to secure the thorough decomposition of the
guncotton. The impalpable powderis mixed
in a mortar or suitable mixing-machine with
the guncotton and cassia compound and then
rolled for about an hour between hard and
polished steel rolls. Upon the completion of

‘the rolling the mass should be smooth, glossy,

and tough. Itisnow transferred to a strong
steel cylinder provided with a tight-fitting
piston and having at the bottom a jewel with
a polished orifice of the size required for the
filaments desired. The piston, worked Dby
hydraulic power, a screw, or other convenient
means, is started, and the filament is ex-
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compound composed of guncotton and oil of
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pressed or squirted through the jewel-dieand
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1Into the open end of the cylinder, the air is ex-

- duectivity, and the carboniferous matter of
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rent 18 shut off, the remaining gasis allowed

and of the earth metal employed in a filament |

of the carbid filaments being so much higher.

wound on suitable forms made of gas-carbon,
the surfaces of the latter being polished and
well rubbed with graphite. The size and
shape of the form should be adapted to the
length and shape of filament desired. The
electrical resistance of the finished filaments
is so-great that it is only necessary to have
them U-shaped and with legs much shorter
than those of carbon filaments, ‘When the
filaments wound on the form or forms are
perfectly dry, they are, either singly or sev-
eral together, placed in electrically-connected
spring - elips attached to wire conductors
which pass through and are sealed air-tight
in & ground-glass stopper, the latter fitting a
glass cylinder having connections to an air-
pump for exhausting the air and to a source
of supply of a purified and attenuated gas.
The stopper, with the clips holding the fila-
ment or filaments, having been fitted air-tight

hausted from the cylinder and a fairly-good
vacuum created. By means of astop-cock the
connection with the air-pump is then closed,
the gas is admitted, and the electric current
turned on at a sufficiently high voltage to
cause the filament or filaments to glow bright
red. The pressure required to effect this
with filaments for one-hundred-volt lamps
will be from one thousand to twelve hundred
volts. The carbon deposited onthe filament
or filaments from the attenuated gas forms
a slight coating on the surface and aids con-

the binder forms in a few seconds a par-
tial union with the particles of the carbid.
When the bright-red glow appears, the cur-

to escape from the cylinder, and connection |
with the sounrce of the gas-supply is closed. |
The filament or filaments are now removed,
are Joined to platinum wires by forming suit-
able joints,and replaced in the glass cylinder.
T'hig is then partially exhausted, and the cur-
rent again turned on until intense incandes-
cence results. Any uncombined carbon on
the surface is thereby volatilized, and the
partial union of the earbon and carbid of the |
core 1s completed, a homogeneous structure
remalning. If it be deemed desirable to
standardize the filaments, they are flashed
in a good vacuum in a vapor of hydroearbon

in a manner similar to that ordinarily pur-
sued in normalizing carbon filaments. The
mounted and standardized filaments arenow
sealed into glass bulbs from which the air is
exhausted in the usunal way. The resulting
finished lamps give in comparision with the |
best carbon-filament lamps a much higher
candle-power with a greatly-reduced con-
sumption of current, the electrical resistance

The carbid filaments having also greater sta-
bility at the resulting high temperature, the |
economic life of the lamps is greatly length-
ened. I do not, however, restrict myself to |
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the particular process I have described of
forming the filaments from the carbids, as
they can be obtained by mixing the powdered
carbid with triturated carbon and adding a

viscous mixture, such as deseribed above,

with purified benzol, with coal-tar, or with
pure caoutchoue. They may also be formed
by electrically heating an unbaked carbon
filament prepared from pure powdered car-
bon and a suitable binding mixture in a
vapor of the respective metal, the said vapor
being produced by vaporizing the metal in
my improved electric furnace, there being
connected to the latter a suitable exhausted
vessel wherein the filaments are set up with-
out contact with each other. I prefer, how-
ever, the methods hereinbefore particularly
described. - o

For producing incandescing electric lamps

which yield a peculiar characteristic licht I

prefer to employ uranium ecarbid filaments.
The light emanating therefrom has the ap-
pearance of sunlight reflected from a polished
metallic surface, throwing off golden rays.
The whiteness of the light can, however, be
increased by adding thorium nitrate to the
uranium-nitrate and cane-sugarsolution pre-
pared as above described, or, if it be desired
to increase the electrical resistance, titanium
nitrate may be added in a similar manner
preparatory to melting in the electric furnace.

I am aware that carbids of nearly.all the
earth and alkaline-earth metals have been

produced by the electric furnace. Tam alsc

aware that attempts have been made to pro-
duce filaments forincandescing electric lamps
from compounds of carbon and-one or another

- of the earth metals; but

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. In the manufacture of filaments for in-
candescing electric. lamps, the herein - de-
scribed method of producing carbids of the
earth metals uranium or thorium; same con-
sisting in taking two parts by weight of chem-

1cally-pure nitrate of the earth metal, and

one part by weight of pure cane-sugar, dis-
solving the same in a minimum quantity of
distilled water and heating the solution in a
sultable evaporating-dish to boiling-point,
then withdrawing the source of heat and al-
lowing the mass to assume the condition at
which spontaneous combustion takes place,
and then, the evolution of nitrous fumes hav-
Ing ceased and the resulting black porous
mass having cooled, compressing the same
into cakes of a size to fit the hearth of an
electric furnace, and there reducing the same
to a molten fluid by a large volume of current
at a relatively low pressure, substantially as

' set forth.,

2. The herein-described method of produc-
Ing filaments for incandescing electric lamps,
consisting in reducing to impalpable powder
the carbid of one of the earth metals, uranium
or thorium, by grinding in a suitable mill
under benzol or naphtha, between grinding:-
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smfaCes of theﬂhke carbld sepamtiﬁg' the

powder from the benzol or naphtha mixing

~ the former with a viscous compound of gun-

cotton and oil of cassia, rolling the mass be-

tween hard polished rollers, squirting the

same through jewel-dies, drying the filaments

so formed, heatmg the latter to a bright-red

color, by means of an electric current of high

| voltaﬂ'e in an atmosphere of a purified and

IO

attenu&ted gas, then volatilizing at a very

high temper&ture and in vacuo the surface

- carbon deposited from the gas, and finally

completing the union of any uncombined car-

"~ bon with the carbid in the core of the filaments

L5

candescing electric lamps from ecarbid of

20

by bringing them to their highest degree of
incandescence, substantlally as set f01 th.
3. In the manufacture of filaments for in-

uranium, the herein-described means for in-

creasing the whiteness of the light emitted by

the ﬁlament same consisting in adding to the

uraniume- nltrate and cane-sugar solutlon a

suitable proportion of thormm nitrate, the

“mass being nltimately reduced in the electrle

23

furnaee, substantlally as set forth

.

4. In the manufacture of ﬁlaments for in-

ca,ndescmfr electric lamps from carbid of

mdmum the herein-described means for in-

creasing the electrical resistance consisting

in. addlnﬂ' to the uranium-nitrate and cane-

sugar s 0111131011 a suitable proportion of tita-
nium nitrate, the mass being ultimately re-
duced in the electric furnace, substantla,lly

1 as set forth.

5. The herein-described method of produc-
ing filaments for incandescing electric lamps,
conmstmn' in forming Calbld by heating an
oxid of one of the ea,lth metals uranium or

‘thorium, to a high tempera,ture in the pres-

ence of carbon, pmducmw a viscous mass of
the resultant carbid and an agglutinating
agent, forming filaments from the mass, and
exposing the same to a high temperatme,
substantially as set forth.
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In witness whereof I have her eunto set my 45

hand in presence of two witnesses.
| WILLIAM LAWRENCE VODLKER
Wltnesses
THOMAS WILSON
- GEo. J. B. FB-&NKLI’\T
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