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To all wiom it may concern:

Be it known that I, TURNER D. BOTTOME, a
citizen of the United Stmes and a resident of

New York, in the county of New York and

State of New York, have invented certain
new and useful Improvem ents in the Method
of T'reating Incandescent- Lamp Filaments, of
which the followuw 18 a specification.

T'his invention 1*e]ates to an improved
method of treating filaments for incandescent
electric lamps d;lld to the improved filaments
produced thereby.

Briefly, it consists in electrically in can desc-
ing filaments in an atmosphere of pure, hot,
and dry hydrogen obtained from the destrite-
tive distillation of a hydrocarbon compound,
the object being to cause any metallic salt or
compound ptesent in a filament to be com-
pletely reduced to the metal, and thereby se-
curing not only a perfect union between such

metal : and the carbon, but to cause them to be-

come of greater density, and hence a better
conductor of electricity.

In practically carrying my invention into
effect reference may be had to the accompa-

‘nying drawing, which forms a part of this

specitication and, illustrates the apparatus
used In carrying out my method.
A shows a retort within which is placed a

quantity of some hydrocarbon—such as naph- |

thaline (C, I;)—as shown at B. A lamp C
18 placed under the retort A, which serves the
purpose ot vaporizing the c_ontmned hydro-

carbon DB,
conducted into a decomposing-chamber D.

'T'his consists of a closed vessel containing a.

long wire arranged in coils or Stlﬂl‘ld"‘i, as
shown at K. I :.»111(1 ( are the terminals of
the wire I, connecting with a suitable elec-
trical source II. The wire E is caused fo be
1eated electrically to bright redness, and when
the vapor from the retort A is brought into

I-

contact with the red-hot wires it is at once de-

composed Into ifs elements—namely, hydro-
gen and carbon, the latter separating out as a

1)[11]\_}?' black powder commonly known as

“lamp-black.” The hydrogen theu passes
onward through a tube I, having a gas-key J,
by which the ]1ydroo en may be a,dnutted at

Wlll into a. treating-chamber I, in which is |

The vapor from the retort A is

placed the filamentintended for treatment, as
shown at L, which is provided with proper
electric conducting-terminals , connect-
ing with a sultdble electrical sour ee M.
tube N, having a gas-key N’, connects with
the elmmber IK, aud also with a vacuum-pump
O, that is operated by suitable mechanical
means. The tube P, having a gas-key P’,

-serves to letair into the chamber X when nec-

essary.

In order to treat a filament, I will start, for
instance, with a carbon fiber that has been
1mp1*eg1mted with a metallic compound—a
tungsten compound, forexample; butl donot
Timit myself to any particular metallic com-
pound, salt, or filament containing or not con-
taining a metahhe salt or compound - The
impregﬂated filament 1s placed in the cham-
ber K and electrically connectied to the termi-
nals - The gas-keys'J and P’ areclosed
and N’ is opened, and the vacuum-pump O is

put into action, which has the effect of ex-

hausting the air from the chamber K. N’ is
then closed and J is opened. This allows
a portion of the heated hydrogen contained
i D to be admitted into the chamber K.
The key J 1s then closed and the filament

1 L is slowly heated electrically to redness and

allowed to cool. The c¢hamber K is then
again exhausted and more heated hydrogen
18 admw’fed and the filament 1s again elec-
trically heated, but this time toin candeseen ce,
or to the highest possible temperature with-
out causing destruction of the filament, |

The above process may be repeated until
1t 18 certain that the metallic compounds in
the filament have been completely reduced to
the metal, and that the carbon has become
dense throughout its structure. The treated
filament is removed from the chamber K by
opening the key P/, which admits air. The
vessel 1s then removed from the plug or cork
shown 1n the drawing. DBy alternately treat-

ing the filaments with the process for intro-
ducing the metallic compound into the car-
bon and subsequently incandescing the same
electrically in heated hydrogen, as described,

the filament can be reg ulated with regard to
1ts electrical conducmmty, and at the same
time insuring density.

The
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~the structure of the carbon.
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Iam aware that there are cheaper and easier
methods of producing hydrogen, among which

may be mentioned its generation from d1s-
solving iron or zincin d11ute sulphurie or hy-
droehlome acld; but the hydrogen obtained
from such methods always commns a certain
admixture of acid or aqueous gases or vapors,
the presence of which for my purpose are ex-
tremely prejudicial, inasmuch as their action
on an mcandeseent filament is to instantly
oxidize portions of it, causing weak spots, and
also in combining with the metal present to
possibly form an irreducible metallic com-
pound, thereby resulting in an imperfect fila-
ment. The hydrogen obtained from the de-

structive distillation or decomposition of a

hydrocarbonisfree from such acid ordamp va-
pors, the hydrocarbon being composed solely
of hydrogen and carbon in varying propor-
tions. Should a trace of carbon enter into the
chamber K along with the hydrogen, the only
injury done Would be for the carbon to CON-
bine with the exterior portion of the metal
on the filament to form a metallic carbide—
such as an iron or platinum carbide—which
would merely flake ofT doing no further dam-
age.

T am aware that filaments heretofore have
been electrically treated in an atmosphere of
a hydrocarbon vapor for the purpose of de-
positing pure carbon on the surface of the
filament, this determining largely the electri-

cal resmtnne@ of the ﬁlament but the above
treatment was not for the purpose of causing
the structure of the filament itself to become
dense, but rather to fill the exterior inter-
stices of the filament with pure carbon in a

hard state and to form a shield or wall of’

hard carbon around the softer and porous
filament. My process differs fromsuch in the
respect that I use simply pure hot hydrogen,
which is known to be a redueing an"en‘r By
causing the filament and its conhuned me-

tallic eompound to be heated to redness in.

hydrogen causes the metallic compound to
decompose, leaving the metal free and in
combination or cl&aSOClﬁlef]_ with and through
In the E,econd
and subsequent treatments of the sameinhy-
drogen the filament, together with the metal,
IS bmuﬂ‘ht to a temper ature at which the
metal softens melts, or possibly boils, and

the carbon itself becomes soft, (as may be eas-
1ly proved from the fact that a carbon fila-
ment heated to high incandescence may be
bent in any b]mpe desired without ruptur-
“ing it.)

On cooling the whole shrinks to

408,286

form a very dense and tough fiber of good
electrical conductivity., Subsequent treat-
ments of the filament byintroducing the me-
tallic compound and in turn decomposing the
compound to 1ts base or metal does not so
completely enter into the structure of the
carbon as in the first instance, as the filament
has become so dense from the previous treat-
ment as to refuse to absorb much more metal

forms a shield or wall around the filament
and for some purposes acts with decided bene-
fit to the filament by forming or acting as a
protective envelope of metal, and also it
tends largely to increase the COHdHCtIVlLy of

the filament.

The apparatus shown in the drawing illus-
trates the working of the invention; but I do
not limit myself to any special form of appa-
atus, as other arrangements may be con-
structed for serving a similar or the same pur-
pose.

- What I claim as myinvention is as follows:

1. The process of reduecing metallic com-
pounds contained in carbon filaments to the
metal, consisting in electrically heating the
said carbon in an atmosphere of pure dry
and heated hydrogen, substantially as de-
se,rlbed | | |

2. The method of treating incandescent
fillaments, consisting in heating them by elec-
trical means to a temperature at which the
carbons become soft in an atmosphere of
pure hot dry hydrogen.

3. The method of regulating the electrical
eonductance of a ﬁlEL]TI(-‘]]t for an incandes-

cent electrie lamp, consisting in alternately

submitting the same to a treatment incorpo-
rating a, 1]’1(31:&]110 compound and subjecting
the same to a high temperature by electrical
means in an atmosphe] e of heated hydrogen
obtained as a product from the destruetwe
distillation of a hydrocarbon, substantially as
herein described.

4. The method of treating filaments, con-

sisting in toughening them throughout their
structure by electrically heating them until
they become soft while incloged in a chamber

containing pure dry and heated hydrogen, as

described.

Signed at New 1 ork, in the county of New
York and State of New York, this 15th day
of April, A. D. 1889.

TURNER D. BOTTOME.

Witnesses: |
IF. W. HIBBARD,

JOHN B. HIBBARD.
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