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7) (thl ?ho) if n (ty concern: 
Be it known that 1, CART. T. Fu LLER, a 

citizen of the United States, residing at 
East ()iage, county of Essex. State of New 
Jersey, have invented certain new and lise 
ful Improvenients in Electric Furnaces, of 
which the following is a specification. 

Mly present in \ention ('orises u appa 
at its suitable for use in the production of 
'efractory electrical e() (luctor's, sich is in 
candiesent laun filameits, furnace heatel's, 
and the like. 

Mly: in loved a pal'at is coina) 'ises a tu 
lular heater through which hydrogen or 
(ter ethicing gas may be passed and in 
which filmet containing boats may be 
lace, these boats being of sell at lie and 

so constructed that the hydrogen is free to 
act on the filaments without langei that the 
latter will become contalninatest y carbon 
or other material vapolized in the furnace. 

ln the accompanying drawing Figure : 
is a sectional elevation of a furnace, partly 
diagramatic, and Fig. 2 is a perspective 
view of the shuttle or boat in which the fila 
ments or threads are inclosed during treat 
ment. 
The furnace illustrated in leg. 1 coin 

prises a graphite heater tube 1 supplied with 
current through suitable terminals 2 all 
3, and inclosed in a protective coating 4 of 
coke or other refractory material. Within 
this tube, a second tube 5 may be inserted 
aid withdrawn. This seconcil tube is coln 
tinuously supplied with hydrogen though 
a ribber title 6 and serves as a receptacle 
for the boats or shuttles 7 cont::ining the 
material to be treated. I prefer that tube 
is shot (lhave a snail bore at the end connect 
ing with the rubbert be (3 and should have 
an enlargement at the end contaiting the 
boat 7. 
The refractory boat consists of a trough 

shaped member having side Walls S and a 
central web 9 ad having a lining of refrac 
tory lateri: I () consisting of 'tile or of 
other laterials hereinafter entioned. A 
post, l l of utile is no inted at one end of 
the boat to serve as an an:horing device for 
the filaments incter treatinent. 
My invention may be used and applied 

In Patent ii. 929,578 
grate to he July 27, 1909 on application 
filed August 24, 1907, Ser. No. 390.04s. (of 

Specification of Letters Patent, 

FURNA.C.E. 

Patented Apr. 16, 1912. 
390,048. Divided and this application filed December 

which application this application is a clvi 
sion) I have described in detail its use as 
applied to the production of tungsten con 
dict ()'s. In this mode of employment, the 
tube is withdrawn from the furnace, the 
fianentary bodies or threads to be treated 

'tile picking 1() of boat , the boats are 
int':cticed into the tube 5, and the tube 
5 is returned to its position within the 
letter tube , a stream of hydrogen through 
tube is being maintained dailing this time. 
The filamentary bodies in the boats are con 
verted into pure tungster threads or wires 
in a col) paratively sihort time, and are fur 
ther fired at such a high temperature and 
for such a length of time as will completely 
sinfer and shrink the tungsten threads or 
vires and 'enler then suitable for mount 
ing ill amps without further treatment. 
These baking and firing operations require 
not Inore than about eight minutes at a 
temperature of about 1475 to 1550 degrees 
centigrade. 
The unfavorable influence of carbon from 

the heating linembers of the firinace during 
the firing ol' high heat treatment can be 
gtai'ded against by the use of prope' ina 
terial for the boat or siruttie illustrated in 
Fig. 2 of the drawing. In general. I prefer 
that the lost shall consist of or comprise 
a material having a high affinity for carbon, 
()' at least having as great a tendency to 
alsol carbon as do the filaments under 
treatment. Such a body acts as an absol)- 
ing shield to take up any carbóin vapor 
given off by the furnace tube. 
Of the virious materials used by me in 

constructing the boats, I have obtained best 
results with a carbon boat having a lack 
ing of rutile TiO, the materials being ar 
langeet as shown in Fig. 2 of the drawing. 
I have also successfully used carbon boats 
lined with powdered tungsten. Either ru 
tile or powdered tungsten serves, by virtue 
of its high allility for carbon, to protect 
the filame its coin whatever carbon vapor 
may be circulating through the tribe. These 
laterials also possess the very important 
requisite of not sticking to the filaments or 
combining there with, in this respect being 
similar to powdered silica which I have 
successfully used, and being, in my opinion, 

: far superior' to oxids of the earth metals, 

in the furnace are arranged in bundles on a 
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such as thorium, magnesium, cerium, etc. 
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 
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 
treating 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 yields conductors, which, for any fur 
nace run, are sure to be unifor in size, 

20 composition, and electrical properties, and 
therefore adapted for use in series without 
previous sorting and weighing or other cali 
bration. --- 

Although I have in my patent above re 
2 ferred to described my improved apparatus 

in connection 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 

Conies of this patent may be obtained for 

in said tube in the 

1,028,371 

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 
Sanhe general refractory nature. 
What I claim as new and desire to secure 

by 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, I have hereunto set 

my hand this 28th day of December, 1908. 
C. T. FULLER. 

Witnesses: 
J. H. EikINs, 
S. W. WHITEIIEAD. 

five cents each, by addressing the 'Commissioner of Patents. 
Washington, D. C.’ 
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