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This invention relates generally to the 
method of forming electrical heating units 
and in some respects is in the nature of an 
improvement upon the methods and processes 
described in my Patent No. 1,613,426 and the 
class of heating units described in my Patent 
No. 1,614,331. 
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The object of the invention is to provide a 
novel method which can be utilized for the 
economical fabrication of heating units of va 
rious types. 
The invention consists in the various steps 

hereinafter fully described and set forth in 
the appended claims. 
In the drawing forming part of this spec 

ification, Fig.1 is a view illustrating a resistor 
positioned upon a suitable support; Fig. 2 is 
a similar view showing the resistor positioned 
upon the support and enveloped in a mass of 
refractory material; Fig. 3 is a view showin 
the resistor and refractory material remove 
from the support; Fig. 4 is a view showing 
said resistor and enveloping refractory ma 
terial arranged in a metallic sheath or casing; 
Fig. 5 is a view showing such sheath or cas 
ing with the refractory material and resistor 
arranged therein and subjected to pressure 
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and Figs. 6, 7 and 8 show other forms of metal 
sheaths or casings, with the refractory mate 
rial and resistor arranged therein, before and 
after pressure has been applied to complete 
the units. 

Heretofore, in making electrical heating 
units, one process or method has consisted in 
arranging a definite quantity of refractory.in 
sulating material in a definite shape and then 
inserting or positioning a resistor within said 
refractory mass, then applying pressure 

: either with or without adding additional re 
fractory material, permitting the refractory 
mass to dry, applying a cover plate and then 
applying the final compression and shaping 
pressures to produce the ultimate product. 
In the present method the resistor 10 is po 

sitioned upon a suitable support, which sup 

port may be in the form of a plurality of 
pins 11 projecting from a base block 12 which 
is of the desired size and shape according to 
the unit to be produced, and this block from 
which the positioning means project is pref- 50 
erably surrounded by a wall or border of the 
shape corresponding with the shape of the 
block, which wall or border may be in one 
piece or a number of pieces as desired and is 
for the purpose of retaining the refractory 55 
mass against lateral spread. 
After the resistor 10 has been properly po 

sitioned upon the supporting pins 11 and 
the wall arranged in place, I deposit a mass 
of refractory insulating material 14 within 60 
the space and in such a manner that the re 
sistor is completely enveloped, and the mass 
compacted about said resistor to the desired 
extent. This pressure can be applied in any 
suitable manner such as a plunger operated in 65 
any suitable manner. 
The compacted mass with the resistor em 

bedded therein, is then placed in a sheath or 
casing. This placement of the compacted re 
fractory mass with the resistor embedded 70 
therein can be accomplished either by remov 
ing the compacted mass and resistor therein 
from the form and inserting the same in a 
suitable sheath or casing, or the sheath or 
casing can be placed over the compacted mass 
with the resistor therein before said mass and 
resistor is removed from the support. 

It will therefore be understood that it is 
immaterial whether the compacted mass with a 
resistor therein is removed from the support 
either before or after the sheath or casing is. 
applied thereto. . . . . . . 
After the sheath or casing has been applied 

to the compacted mass with resistor therein, 85 
an additional quantity of refractory mate 
rial may be inserted and additional pressure 
applied thereto, or pressure can be applied 
without the additional mass of refractory, 
material, this being governed entirely by the 90 
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nature of the heating unit to be produced, and 
also by the shape thereof. 
In some instances, owing to the nature of 

the refractory and the binder employed in 
connection there with, it may be advisable to 
have a preliminary drying before the ulti 
mate pressure is applied to the article, where 
as, in other instances, such preliminary dry 
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ultimate making occurs, 

65 

ing may not be necessary due to the fact that 
the binder is of such a nature that the heat 
ing or baking will thoroughly accomplish the 
proper drying of the compacted mass for 
the purpose of producing a homogeneous 
article. 
In Fig. 4, I have shown a mass of refrac 

tory material removed from the positioning 
form and placed in a substantially flat shal 
low sheath or casing to which additional pres 
sure may or may not be applied, and to which 
additional refractory material may or may 
not be applied, it depending entirely upon 
whether or not the resistor is to be complete 
ly enveloped by the refractory material, it 
being understood that such complete envel 
opment is a preferable and desirable condi 
tion in most cases. 

After the proper amount of refractory 
material with the resistor embedded therein 
has been placed within the sheath or casing, 
the ultimate pressure can be applied thereto, 
and the edges of the sheath or casing can 
be turned inwardly over the adjacent por 
tions of the refractory for the purpose of 
completing the article which may then be 
given the final baking and, if desired, the 
refractory material may be given a glaze 
coating and fired. 
In Fig. 6, I have shown a mass of refrac 

tory material with the resistor embedded 
therein inserted in a sheath or casing which 
is in the nature of a cartridge and the ulti 
mate pressure of the refractory material can 
be had at the same time that the ultimate 
shaping pressure is applied to the sheath or 
casing, the pressing operation effecting a 
compacting and condensing of the mass, pre 
serving at all times the proper envelopment 
of the resistor. 
Whether or not the refractory mass is or 

is not given a preliminary drying in this 
particular process will, of course, depend 
upon whether or not the binder used in con 
nection with such mass is or is not of such a 
nature as to require such preliminary drying. 
If it be of such nature, the preliminary dry 
ing will of course be had and, if not, the dry 
ing can take place at the same time that the 

It will therefore be understood that the 
fundamental principle of this process or 
method can be utilized in various forms or 
shapes of electrical heating units, so long as 
the broad principle is carried out, said broad 
principle being the positioning of the resis 
tor, enveloping said resistor by a mass of 
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refractory Onaterial and then placing said 
Imass with resistor therein in a metal sheath. 
Orca Sing. 
Having thus described my invention, what 

- A claim is: 
1. The method of making resistor heating 

elements of the character described in which 
the resistor is in the form of a thin ribbon 

70 

of considerable width with respect to its 
thickness, which consists in holding the re 
sistor against displacement and pouring in 
sulating material over and about the resistor 
then compacting the insulating material 
about the resistor until the same is enveloped, 
then enclosing the mass with resistor therein 
Within a sheath. 

2. The method of making resistor heating 
elements of the character described in which 
the resistor is in the form of a thin ribbon 
of considerable width with respect to its 
thickness, which consists in holding the re 
sistor against displacement, pouring insu 
lating material over and about the resistor 
and then compacting the insulating material 
about the resistor under pressure, then en 
closing the mass thus obtained within a 
sheath and further compressing the same. 

3. The method of making resistor heating 
elements of the character described in which 
the resistor is in the form of a thin ribbon 
of considerable width with respect to its 
thickness, which consists in holding the re 
sistor against displacement, covering the re 
sistor with finely divided insulating mate 
rial and then compacting the insulating ma 
terial about the resistor, then adding more 
insulating material and further compacting 
the same under relatively high pressure. 
In testimony whereof, I hereunto affix my signature. 

EDWIN L, WIEGAND. . 
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