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UNITED STATES. PATENT OFFICE, 
PRESCOTT M. HULBERT, OF DETROIT, MICHIGAN, 

1.155.358. Specification of Letters Patemit, Patented Oct. 5; 1915. 
Application filed september 24, 1908, Seria1No, 836.048. 

To al??ohom, ?? may conce?"n: • 
Beit known that I, PRESCOTT M. HULBERT, 

a. citizen of the United States of America, 
residing at e city of Detroit, in the county 
of Wayne aud State of Michigan, have in 
vented certain new and useful Improvements 
in Processes of Manufacturing Articles Out 
of Highly Refractory M?terial of which the 
following is a specification, reference being 
had therein to the accompanying drawings. 
The invention relates to the manufacture 

of articles of highly refractory materials, 
such, for instance as silica, alumina, mag 
nesia and other metallic oxids. . 
The invention consists in the novel method 

of integrating the material and of f?shi?n 
ing the same to the form desired, as herein 
after set forth. . . • 
The drawings illustrate a specific appli 

cation of the method, namely, th? manufac 
| ture of a protected electrical heating unit. 

Figures 1 to 5 illustrate the Successiye 
steps in the manufacture, and Fig. 6 the 
manufactured article. • 
Broadly described, the method includes 

the following steps, first the molding of the 
desired shape from the finely comminuted 
refractory material; second, the heating of 
the molded article to a temperature at which 
integration takes place. This method dif 
fers from the usual methods of manufactur 
ing pottery and porcelain wares first, in that 
no binding material is necessarily employed. 
The form is given and is retained through 
out the process by the shape of the mold. 
Furthermore, the material may be homo 
geneous and the particles are brought to 
gether solely by pressure without the neces 
sity of moistening. My improved process is 
further characterized by the method em 
ployed in baking or effecting the final in 
tegration of the material. This involves the 
heating of the mass to a temperature ap 
proximating the fusing point of the ma 
terial employed whereby the particles are 
Softened, and caused to adhere to each other 
without a binding substance. The integra 
tion may be carried to any degree - desired 
from a point where a soft crumbling body is 
obtained to the point where the whole mass 
is practically fused. - . \ 

, silica. 
| spiral is still retained in the jig, and suffi 

| cient pressure is applied to compact the 

ln the specific embodiment of my inven-. 
tion illustr?ted in the drawings, electrical 
he?ting units are formed by incasing an 
oxidizable conductor, such as carbon, with a 55 
non-oxidizable refractory material, such as 
silic?, Th?s, the carbon which forms the heating resistance, and in operation is raised 
to a high temperature, is inclosed and her 

| metically sealed, while the protecting body 
forms, a medium for conducting the heat 
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from the resistances and distributes it to the 
point desired. • 

fn order to secure a comparatively high 
resistance in a unit of small dimensions, I 
preferably form the carbon conductor of 
Spiral shape. I also preferably employ 
graphitic carbon, and preferably the arti 
ficially prepared graphite, for the reason, 
first, that I have found this substance capa 
ble of being cut into Spirals having a small 
Section of considerable length, and, second; 
for the reason that the graphite having been 
Subjected to an extremely high temperature 
during th? process of its manufacture will 
not change in form or composition by any 

, Subsequent heating to which it may be sub 
jected. , ! • 

As illustrated, Fig. 1 represents a rod, 
of artificial graphite, which has been thread-. 
ed for a portion of its length. This thread 
ing operation may be performed by any of 
the usual methods employed in threading 
metals. Fig. 2 represents the second step. 
in the manufacture, in which the threaded 
rod_A is inclosed in a Sectional case, or jig, 
B closely fitting the threads and holding the 
work to be further operated upon. The 
next operation also illustrated in Fig. 2 is 

, the boring or cutting away of the center of 
, the rod, so as to intersect the threads, and 
Sever the same to form a spiral. The third 
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Step in the operation is the filling of the 
cavity formed by boring with the refractory 
material, such as the finely comminuted 

This may be done while the graphite 

m?SS. In the next step of the process, the 
spiral removed from thejig is placed within 
a mold C, preferably formed of graphite, 
and is surrounded by a mass of the refrac 
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graphite helix in a body of comminuted re- in heating to produce integration of Said . 
fractory material, and in heating to produce material and the sealing in of Said resistor. 10 
integration of Said material and the Sealing In testimony whereof I affix my signature 
therein of Said helix. × in presence of two witnesses. 

7. The method of forming electrical heat- PRESCOTT M. HULBERT, 
ing units which consists in embedding a tor- Witnesses: = 
tuously extending resistor of graphite in a JAMES P. BARRY, 
body of comminuted refractory material and NELLLE KINSELLA. 


