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‘manufacture of incandescents, that is electri-
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To all whom it may concern: .
" Be it known that I, Dr. CazrrL
tria-Hungary, residing at Vienna, Austria-
Hungary, have invented or discovered a cer-
tain new and useful Improvement in the
Manufacture of Electric Filaments, of which
the following is a specification. :

My invention relates to-certain new.and
useful improvements in and relating to the

cally conducting bodies which in the form

“of filaments, or the like, are adapted to be

traversed by an electric current and to con-
vert the electric energy into light. .

- In carrying out my invention, I obtain as
the final product an incandescent comprising

g mixture of a metal and a metallic oxid in
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such condition that it will remain substan-
tially stable under the ordinary conditions to
which it is subjected when traversed. by the
electric. current. The metal employed is of
such character as not to melt or volatilize at
the temperature to which the incandescent is
brought by the passage of the electric cur-
rent and the metallic oxid employed is of

“such a-character as to practically retain its

oxygen rather than give it up in whole or
in part to the metallic "constituent of the
filament. I find that a mixture well adapt-
ed for this purpose is one consisting substan-

“tially of osmium and thoria prepared in ac- -

cordance with the processes hereinafter set
forth, these particular ingredients possess-
ing the peculiar properties indicated to a
very high degree, particularly because of the
fact. that thoria even at very high temper-
atures to which it would be subjécted has
no tendency to volatilization. :

By means of my invention, I produce an

".electric incandescent consisting of a mixture
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of a metal and an oxid of the character re-
ferred to, and which will remain stable; or
substantially: stable when brought, by the

passage of the electric eurrent, to the incan-"
" descing temperature required for effective

lighting and whose particles coalesce to such
an extent as to ‘enable the. incandescent to
be made up in the form of elastic filaments
and the like, capable of withstanding mot
only the usual shocks and jars incident to
handling and use, but also of resisting the
tendency to disintegration due to static con-
ditions. . I prefer, in practice, to employ the
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theré-of, such as the sulfid, in  combinafion
with thoria. However ruthenium or rho-
dium or their suitable salts either in whole or
part may be used in place of the osmium
and the thoria may be replaced in whole or
part by zirconia—hereafter to be understood
as included within the term “rare earths”—
or the yttrite earths. I will proceed to de-
scribe a method of practically utilizing my
preferred mixture of osmium and thoria in
the production of an’ incandescent electric
filament. The osmium chosen is preferably
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in the pure state, or allowed. with such smail -
percentage of platinum, ruthenium, or other .

like metal, sometimes associated with it, as
will not materially lower its point of fusion.
I first prepare a mixture of osmium (or a
suitable ‘compound thereof),; thoroxid, or
other thorium compound capable under the
influence of heat of producing thoroxid, and
a substance which operates something after
the fashion of ‘a binder or support. and
which under the influence of heat resolves

itself practically into'carbon. To thisend,I -

prepare a mixture somewhat analogous to a
paste and consisting ‘of, generally stated,
osmium, thoroxid and sugar, or instead of
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sugar I may employ colledion or flour paste, .
or generally. any binding material which .

under the influences of heat will resolve
itself practically into carbon. .I use the
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osmium -and thoroxid in a very finely di- " .
vided condition. The described mixture - .

containing esmium, thoroxid and carbona--
ceous binder is'shaped or otherwise formed
into filaments, or the like, for example, by
forcing the mixture through a die or in any
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other suitable manner to give it the desired -

form. When collodion is employed, it will

‘be necessary to denitrate the filament, after

its passage through the ‘die or after it has
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been otherwise formed. The presence of the

' thoria in the paste adds materially to the
- plasticity-of the mass, and consequentiy to

the facility. with- which - the filamentary
bodies can be formed. therefrom. - .

. Without intending to limit myself to pro--
portions, I mady state: that a paste suitable
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for the manufacture of filaments of osmium =~

and -thoroxid may. be prepared by mixing
three parts by . weight of finely- divided "
metallic osmium with one part by weight
of powdered thoroxid and a suitable guan-
tity of sugar with sufficient water to cause-
the ingredients to assume a stiff pasty con--
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dition. The quantity of osmium used must
be sufficient to form a conductor for the
voltage used and as little binding material
used as will hold the particles together dur-
ing the manufacture of the filament. The
thus produced unfinished filament consist-
ing of a mixture substantially of osmium,
thoroxid and carbonaceous matter capable
upon the application of heat of resolving
itself practically into carbon, is then' sub-
jected to dry distillation by the application
of heat which resolves the organic matter
into carbon and drives off any volatile con-
stituents present, so that the filament now
comprises a mixture of carbon, thoroxid and
osmium. The carbon is then removed from
the mixture by subjectin%/ the incomplete
filament to the influence of a moderate heat
obtained by an electric current in an at-
mosphere of gases capable of taking up or
removing the carbon without oxidizing the
osmjum or deoxidizing the thoroxid. Such
an atmosphere should contain carbonic acid
or water vapor to take up the carbon, but,
as these gases would attack the osmium
more or less, the atmosphere should contain
a reducing gas, such, for instance, as hydro-
gen, carbon-monoxid, or hydro-carbons; the
simplest cotnposition of such’an atmosphere
would be hydrogen containing water vipor
or carbonic acid, or a mixture of carbon-
monoxid and carbonic acid. Such gases
may be derived, for instance, from the
mixture of gases and vapors incident to the
incomplete combustion of illuminating gas
procured by the ignition thereof at the base

_of air feed openings of a Bunsen burner,

the said mixture of gases and vapors being
collected from the burner tube.

In practice I mount the incomplete fila-
ment in a suitable container such as an in-
candescent lamp bulb filled with the de-
seribed gas and then- apply the electric cur-
rent for the elimination. of the carbon and
the consolidation and cementation ¢f the
particles into a dense, compact and cohereht
filament of osmium and thoria, using- for

. that purpose in some instances a current of
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one hundred volts, and developing a heat at
which platinum would volatilize. If the
proportion of oxid is increased the voltage

- must be increased, as for instance, if the
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mixture is one of equal parts of osmium and
thorium I wuse in its manufacture a current
of three hundred volts. However the quan-
tity of metal must be sufficient to act as a
conductor of the current after the elimina-
tion of the carbon.. : .
Teatures of my metal-oxid filaments are
that they ave free from carbon; dense, co-
herent and elastic and capable of with-
standing very high temperature above that
at which platinum volatilizes, and conse-
quently are of great efficiency. . The com-
pleted  filaments are mounted and inclosed
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in bulbs containing a protective gas or,
preferably, in a vacuum and electrically-
cemented to the leading -in wires through
the medium of an osmium cement as set out
in an application executed and filed here-
with. A small quantity of alumina may be
added to the mixture from which the fila-
ments are made. Under the heat produced
by the electric current, the alumina is
wholly or partially volatilized, the effect of

- which is to enable the particles of the metal

to be more readily fused or cemented to-
gether, and a more dense, compact and elas-
fic filament cbtained, the thoria being
brought to the surface of the filament to.
which it strongly adheres, with the appear-
ance of an enamel-like coating. When
alumina is used, a smaller quantity of thoria
is used. Instead of alumina, magnesia, or
like oxids of a basic character may be em-
ployed.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: ;

1. An incandescent filament for electric

lamps, comprising a stable electrically con-
ducting mixture of a metal of the platinum
group, a metal oxid and yttrite earth, syb-

“stantially as set forth.

9. The hereiri described process of mak-
ing incandescent filaments for electric
lamps, which consists in subjecting a com-

“posite body comprising carbon, a metal and

a metallic oxid to dry distillation and to the
action of an electric current in an atmos-
phere of gases which combine with and re-
move the carbon, but which is inert with re-
spect to the metal and the metallic oxid, and

by the action of the electric current cement-

ing the particles into a dense coherent elas-
tic filament substantially as set forth.
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3. The herein deseribed process of making -

incandescent filaments for electric lamps’
which consists in assoclating carbonaceous
material, a metal and a metallic oxid, dis-
tilling off the volatile constituents of the
carbonaceous matter, and finally removing
the carbon by subjecting the material to the
action of an. electric current in an atmos-
phere of gases which combine with the car-
bon but which is inert with respect to the
metal and by the action of electric current
causing the particles to cohere substantially
as set forth. : ’ "
4, The process of making incandescent
filaments for electric. lamps, which consists
in forming a paste containing carbonaceous
matter, a metal and a metallic oxid, forming
said paste into the shape of the desired in-.
candescent, distilling off the volatile con-

stituents of the carbonaceous matter, and’

then removing the carbon by subjecting the
material to the action of an electric current
in an atmosphere of gases which combine
with the carbon but which is inert with re-
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spect to the metal and by the action of the
current causing the particles to cohere into
a thread or’wire like filament substantially

+ as set forth.

5. The process of making incandescent

filaments for efectric lamps, which consistsin.
-forming a paste of collodion, a- metal and

a metallic oxid, forming the incandescent
body therefrom, denitrating the collodion
and subjecting the same to the action of the
electric current in the presence of 2 gas
carbon and which

will be inert to the metal. o
6. 'The herein described process of making
a filament for incandescent electric lamps
from a paste of osmium, thoria, and a bind-
ing material, consisting in molding the paste
into a suitable wire or thread like form, sub-

. Jecting the same to dry distillation and
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eliminating the carbon by the heat of an
electric current passing through the filament
in the presence of a suitable gas, and by the
action of the electric current causing the par-

- ticles to cohere into a dense coherent and

elastic incandescent filament substantially
as set forth. -

7. The herein described process of making
a filament for incandescent electric lamps
from a paste of osmium, thoria, alumina
and a binding material, consisting in mold-
ing the paste into a ‘suitable wire or thread
like form, subjecting the same to dry distil-
lation in a protective gas and eliminating
the carbon by the heat of an electric current
passing through the filament in the presence
of a suitable gas, and by the action of the
electric current causing the particles to co-

here into a dense coherent and elastic incan-
descent filament substantially as set forth.

8. The process of making a filament for
incandescent electric lamps, which consists
in forming a paste, containing rare éarth, a
carbonaceous binding material, and  metal

- which fuses at a higher temperature than

the -fusing point of platinum, molding the
paste into a suitable filamentary form, sub-
jecting the same to dry distillation, and
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eliminating the carbon by the heat of an -

electric current passing through the fila-
ment in the presence of a suitable gas, and,
by the action of the electric current, causing
the particles to cohere into a dense, coherent
and elastic incandescent filament; substan-
tially as set forth. ) :

9. The process of making a filument for
incandescent electric lamps, which consists
in forming a paste, containing rare earth,
a ‘basic oxid, a carbonaceous binding mate-
rial, and a metal which fuses at a higher
temperature than the fusing point of plati-
num; molding the paste into g suitable wire
or thread-like form, subjecting the same to
dry distillation, and eliminating the carbon
by the heat of an electric current passing
through the filament inthe presence of a suit.

able gas, and, by the action of the electric

current, causing the particles to cohere into

a_dense, coherent and elastic incandescent

filament; substantially as set forth.

Signed this 27th day of July 1898.

‘ De. CARL‘ AUER von WELSBACH.

Witnesses: - '
Lupwic Harringer,
Dr. Aporr Gariia.
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