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Lol whom it may concern:

Be 1t kvewn that 1, Carn Furner, a
citizen of the United States, vesiding at
Sazt Orange, county of Essex. State of New
Jorsey, have invented certain new and use-
fal Twprovements in Eleetrie Furnaces, of
which the following s a specification.

My present invention comprises an apba-
atus snitable for use in the production of
snch as in-
wlers,

re

candescent-lamp fHlaments; furnace b
and the like.

My improved apparatus comprises a tu-
bular heater throngh which hydrogen or
other reducing. gas may be passed and in
which " filment containing boats may  be
placed, these boats heing of sueh nature and
so constructed that 1!10 hiydrogen is free to
act on the filaments without danger that the
fatter will become contaminated l;_y carbon
or other material vaporized in the furnace.

In the accompanying drawing 1‘101]1'(‘ 1
15 a-sectional elevation of a hnna(e p.uﬂy
dingrammatic, and Fig. 2 is a perspeetive
view of ‘the shuttle or boat in which the fila-
ments or threads are inclosed during treat-
ment.

The furnace illustrated in kig. 1T com-
prises a graphite hieater tube 1 .xupplwd with
current throngh suitable terminals 2 and
3, and inelosed in a protective coating 4 of
coke or other refractory material. . Within
this tube, a second tube 5 may be inserted
and withdrawn.,  This second tube is con-
{inuously supplicd with hydrogen through
a vubber tube 6 and serves asg a receptacle
for the boats or shultles 7 contzining the
materinl to be treated. T ])x'v{v that tube
5 should-have a small bove at the end connect-
ing with the rubber tube 6 and should have
an enlareement at the end containing the
boat 7.

The refractory boat condists of a trough-
shaped member having side walls 8 and a
central web 9 and having n Hining ofrefrac-

tory material 10 consisting of rutile or of
other materials hereinafler mentioned. A

post 11 of ratile 1 mounted at one end of
the boat to serve as an anchoring deviee for
the filaments inder treatment.

My invention may be used and appiivd
pirposes.  Tu Patent #929.578
eranted to me July 27, 1909 on application
filed August 24, 1907, Ser. No. 390,048, (of

“ductors.

which application this appueation 1s a dvi-
smn) I Dave deseribed in detail irs use as
applied to the production of tungsten con-
Tn this mode of emplovient, the
tnbe & is withdrawn from the furnace, the
filamentary bodies or threads to be treated
in the furnace ave
rutile packing 10 of boat 7, the boats are
intreduced into the tube 5, and the tube
5 iy retwrned to its po‘sition'within the
heater tube 1, a stream of hydrogen-through
tube 5 being maintained dmmﬂ this time:
The hhmuxtqn‘ bodies in the beats ave con-
verted inte pure tungsten threads or wires
in a comparatively short time, and are fur-
ther fived at such o high temperature and
for such a length of time as will completely
sinfer and shrink the tungsten threads er
wires and render them suitable for mount-
ing in Jamps without - further freatment.
These baking and fiving operations require
not more {han about owhi minutes at a
temperature of about 1475 to 1550 degrees
centigrade.

The unfavorable influence of carbon from

e heating munbors of the frrnace during

the firing or high heat treatment can be
guarded d.‘_lillll:t: by the use of proper ma-
terial for the boat or shuttle illusivated in
Fig. 2 of the deawing.  In general. T prefer
that the boat shall consist of or comprise
a material having a high affinity for carbon,
or at least having as great-a tendency fo
absorly earbon as do tthe filaments under
(reatment.  Such a body acts as an absorb-
ing shield to take up any -carbéh vapor
given oftf by the furnace tube.

Of the various materials used by me in
constructing the boats, T have obtained best
results with @ earbon boat having a pack-
ing of vutile TiO, the materials being ar-
ranged as shown in Fig. 2 of the drawing.
[ liave also suce ehshﬂly used carbon boats
lined with powdered tungsten. = Kither ru-
tile or powdered tungsten serves, by virtue
of its high aflinity for earbou, to protect
the filamenfs from whatever earbon vapor
may be cireulating through the tube. These
materinls also possess the very hmportani
requiisite of not sticking to the filaments or
combining therewith, in this vespect being
similar to powdered silien which T have
suceessfully nsed, and being, in my opinton,
far superior to-oxids of the earth metals,
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such as thorium, mdgnesium, cerium, ete.
By the use of materials which do.not become
. - sticky, the filaments are free to move longi-
tudinally in the boats and are free to under-
-5 go complete shrinkage. When treated as
- above described, they do undergo this shrink-
" . age, and they attain an electrical resistance
. which remains ~substantially’ constant

" throughout their normal life as filaments in

- 10. lamps. This resistance is directly compara-

ble with the resistance of filaments shrunk
or sintered individually with current in a
freating bottle. . .
. My furnace method of firing and shrink-
15 ing has great commercial advantage in that
- it permits simultaneous treatment of dozens
or even hundreds of filaments, and further-
more ylelds conductors, which, for any fur-
" nacé rum, are sure to be unifor in size,
20 composition, and electrical properties, and
" therefore adapted for use in series without
" ‘previous sorting and weighing cr 6ther cali-
. bration.’ '
_ -~ Although I have in my patent above re-
28 ferred to described my improved apparatus
in connectien with a process for the produc-
tion of tungsten conductors by reducing an
oxid with hydrogen and then effecting com-
... plete shrinkage and sintering of the refrac-
<?'tory residue,.it should be understood that
my invention is applicable to the production
of conductors of various other refractory

.in said tube in the

1,023,371

metals and materials, such for instance as
molybdenum, boron, zirconium, tantalum,
titanium, graphite, or compounds or alloys
of any of these or-of other materials of the
sanle general refractory nature.

What I claim as new and desire to secure
Ly Letters Patent of the United States, is:

- 1. The combination of a carbonaceous re-
sistance tube, means for supplying electri-
cal energy thereto to heat the same, means
for supplying hydrogen to said tube, and a
charge protecting boat heated by said tube,
said boat consisting in part of rutile,

2. The combination with a carbon tube
resistance heater, of means for continuously
supplying hydrogen thereto, and a charge
protecting boat of carbon lined with rutile
inclosed and heated by said - tube and also
protected by said hydrogen. ’

3. In an electric furnace, the combination -

of a carbonaceous tube, means for heating
said tube, means for supplying hydrogen to
one end of said tube, and a refractory boat,
having marked affinity for carbon, mounted
path of said hydrogen,
said boat being open. ‘ .
In witness whereof, T have hereunto set
my hand this 28th day of December, 1908.
C. T. FULLER.
Witnesses:
J. H. ,Eixixs,
S. W. Wurrkieap.

Conies~of this patent may be obtained for

five cents each, by eddressing the “Commissioner of Patents.
Washington, D, C.”
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