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4 Claim. 

This invention relates to electrical resistors, 
more particularly to resistors intended for use 
as heating elements and radiators, and to meth 
ods of making the same. 

Electrical resistors for use in radiating heat are 
ordinarily made by wrapping wire composed of 
refractory metal on refractory supports. Very 
satisfactory non-metallic radiators are made in 
the form of rods composed mainly of silicon car 
bide. These rods require support only at their 
ends. Both the metal wire resistors and the re 
sistor rods are ordinarily operated at tempera 
tures in excess of 500°-600° C.; that is, at tem 
peratures which produce a dull red to a bright 
red tint in the resistor. 
One of the objects of our invention is to pro 

vide an electrical resistor for use at temperatures 
extending up to a dull red heat and in which the 
heat is distributed from a comparatively large 
area. Another object of our invention is to pro 
duce a resistor at low cost by simpli?cation of 
the methods of manufacture. 
The invention is illustrated by means of the 

accompanying drawing in which: 
Figure 1 is a side view of a resistor made ac 

cording to our invention; 
Figure 2 is a section taken on the line 11-11 

of Figure 1; / 
Figure 3 is a section taken on the line III—III 

of Figure 1; 
Figure 4 is a side view of a resistor which is 

similar to that shown in Figure 1 except in the 
mounting or support for the resistor, a strip of 
ceramic material being substituted for the tube; 

Figure 5 is a section on the line V-V of Fig 
ure 4; 

Figure 6 is a side view of a U-shaped resistor 
which is mounted on a ceramic support; and 

Figure 7 is a section on the line VII-VII of 
Figure 6. 

Referring to the drawing in detail, 2 represents 
an insulating tube of refractory material such 
as is used, for example, in clay insulators. On 
the outside of this tube is a conducting coating 
composed principally of silicon and a. form of clay 
known as bentonite. This is a. clay-like ma 
terial which has a large power of absorption of 
water and which is easily fusible after drying. 
On the terminal portions of the conducting coat 
ing are layers 4 of highly conducting metal. 
These may be produced, for example, by electro 
plating copper on the terminal portions of the 
resistor or by spraying brass or other conducting 
metal which is easily sprayed. The spraying can 
be performed with a Schoop gun. 

(Cl. 201-76) 
As an illustration of a method of making our 

improved resistor, an unglazed clay tube or ce 
ramic body of the shape and dimensions desired 
for heat distribution is selected. Metallic silicon 
is ground to about 200 mesh (meshes to the linear 
inch). About 84 parts of this finely divided sili 
con are mixed with 16 parts of bentonite, and 
the mixture of silicon and bentonite is dispersed 
in about twice the mass of water with the aid 
of an agitator until a slurry suitable for appli 
cation to the unglazed clay tube (or other form 
of ceramic body) is formed. The slurry may be 
applied by dipping the ceramic body in the dis 
persion or the slurry may be painted on the sur 
face of the tube. After the ?rst coating has 
dried, a. second coating can be applied and the 
process repeated a number of times depending 
on the degree of conductance which it is desired 
to obtain in the ?nished product. The coated 
tube is then placed, for example, in a muffle and 
fired at a temperature of about 2300" F. The 
silicon will remain substantially unaltered even 
in an oxidizing atmosphere if not heated too long 
at the temperature mentioned. About twenty 
minutes ?ring is needed for a tube six inches 
long and ?ve eighths of an inch in diameter. The 
resultant coating has a hard, smooth surface 
which is not easily scratched. Terminals of high 
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1y conducting metal are provided by electroplat- 3o 
ing or by spraying as indicated above. 
In the modi?cation shown in Figures 4 and 5, 

an elongated strip of ceramically bonded refrac 
tory is coated along one or both of opposite sides 
5 with a silicon-bentonite slurry which is ma 
tured as described above for the tubular resistor. 
Terminal coatings 6 of a highly conducting metal 
are deposited or sprayed on opposite ends of the 
resistor layer as in the case of the tubular re 
sistor. With this type of mounting, heat can be 
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distributed from a substantially plane surface 40 
which is heated more uniformly than is possible 
with the use of a wire grid, for example. 
In the modi?cation shown in Figures 6 and 7, 

a strip of ceramically bonded refractory is cov 
ered with a U-shaped resistor layer 8. The ends 
of the resistor layer are provided with terminal 
connections 9 and 9' at the respective ends by 
depositing or spraying highly conducting metal 
on the terminal portions of the resistor layer. 
The coating at the U-shaped bend ll may be 
made narrower or thinner than the remainder 
of the resistor coating so that this area becomes 
red hot while the remainder of the resistor is 
cooler. This affords a convenient method of 
localizing heat on an outstanding area. 
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2 9,088,814 
Our resistor has a number oi advantages. both 

from the manufacturing point oi view and an an 
- electrical resistor. 

From the manufacturer's point 01 view, some 
oi the advantages are: ‘ 

l. Simplicity and low coat of manufacture; 
2. Uniformity of product; and 
3. Wide range or choice in the selection of the 

slurry composition to meet speci?c requirements. 
Considering the article illustrated in the draw 

“ ing and described above as an electrical resistor, 
some or the advantages are: 

Low cost of replacement; 

* the oi metal wire heat 
er temperature are distributed 

Z and 
nil-lg, The resistor can be wiped 
and the like without injury to 
resistor. 

:‘se of distribution oi radiant 
" iesiritcr, it: is mounted, ior mu 
3; position that its longitudinal 

i el ' coincides with the focal axle 
t wing a principal section. which 

a l‘zuniher of changes may be made in 
‘' proportions is: constituents and in the met-m 

1 coating, invention is de?ned within the 
oi‘ the following claims: 

claim: 
. electric heater comprising a refractory 

‘ the form oi a non~conducting slab hat" 
a rounded end, a conducting layer 0! silicon 

and hentonite ‘baked on the sides and on the 
curved end of the slab, the thickness 01' the con 
ducting layer being least at the rounded end of 

“ril UCLU 

theaiahandterminalmetaletrlpeattachedto 
the sides 0! the U-shaped coating. 

2. The method of making an electric heater 
which comprises making a slurry of approximate 
1y ?ve parts of ?nely divided silicon and one 
part 0! nnely divided bentonite in a mass or wa 
ter which is greater than that of the tinely di 
vided solids, applying the slurry to the two op 
poaite sides of a refractory slab which is an 
electrical insulator and applying also a thinner ‘ 
coating of the slurry to the curved suriace which 
joins the said opposite sides, baking the coat 
ing on the mounting at a. temperature exceeding 
2000“ Fahrenheit, and spraying highly conduct 
ing metal on the opposite sides of the U-shaped 
resistor thus formed. " 

3. An electric heater comprising a refractory 
base in the term ci a non-conducting 'slab hav 
ing a rounded end, a conducting layer com 
posed of silicon and a seli-?uxing binder baked *‘ 
on the sides and on the curved end or the slab, 
the thickness of the conducting layer being least 
at the rounded end of the slab. and terminal 
metal strips attached to the sides oi the U~shaped 
coating. 

4. The method 01' making an electric heater ‘1 
which comprises making a slurry of ?nely di 
vided silicon and a smaller proportion or self— 
?uxing binder in a mass 01 water which is great- 
or than that of the ?nely divided solids, apply 
ing the slurry to the two opposite sides of a re~ 
iractory slab which is an electrical insulator, and 
applying also a thinner coating of the slurry to 
the curved surface which joins the said opposite 
sides, baking the coating on the mounting at a : "= 
temperature exceeding 2000a Fahrenheit, and 
spraying highly conducting metal on the oppo 
site sides of the U-shaped resistor thus formed. 
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