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To all whom, it may concen: , 
Be it known that I, PoRTER H. BRACE, 

a citizen of the United States, and a resident 
of Wilkinsburg, in the county of Allegheny 

5 and State of Pennsylvania, have invented 
a new and useful Improvement in Electric 
Furnace Resistors, of which the following is 
a specification. N - 

My invention relates to electric furnaces 
10 and particularly to electric-resistance fur 

8CeS. 
The object of my invention is to provide 

a compact, rugged, built-up corbonaceous 
resistor that shall have a relatively high 

ls electric resistance. 
In practicing my invention, I provide a. 

plurality of members of a refractory resistor 
material located in co-extensive spaced rela 
tion and a plurality of symmetrically spaced 

to: refractory electric-conducting blocks opera 

15 comprises a plurality of bricks or blocks 
of a suitable high-temperature-resisting re 
fractory material, the walls formed by the 
inner lining being so spaced apart as to 
provide a chamber 16 therein. 
Within the chamber 16, which is here ill lustrated as being substantially cylindrical in 

contour, is located a built-up resistor or 
heating element 17 that comprises a plu 
rality of relatively thin, flat rings 18 of a 
suitable resistor material, such as carbon, 
graphite, carborundum, or any similar ma 
terial usually employed for high-tempera 
ture-resistance furnaces. The rings 18 are 
located in Superposed co-axial relation and 
are spaced apart by a plurality of relatively 
narrow electrical conducting blocks 19 made 
of material that is like or similar to that of the rings 18, the blocks being symmetri 
cally spaced around the circumference of 

55 

60 

5 

70 

is tively engaging the adjacent members. The the rings. The set of blocks operatively 75 
alternate sets of blocks are staggered rela- engaging the opposite surfaces of any 
tively to each other. Water cooled electric. One ring may be staggered relatively to 
circuit terminals are provided at each end of 
the sets of blocks and also resilient compress 
ng means for the members, blocks and ter 
minals. 

... In the single sheet of drawings, 

each other, substantially as indicated in 
Fig. 4 of the drawing. 
At each end of the heating element. 17 is 

provided a metallic water cooled terminal 
member 21 which may be annular in form 

80 

Figure i is a view, in vertical section, of in order to provide a relatively large con 
to an electric-resistance furnace comprising the tact surface with the end ring. A rod 

device embodying my invention, taken on or bar 22 may be provided to extend at right s5 
the line I-I of Fig. 2, angles to the surface of each of the terminal 

Fig. 2 is a top plan view of an electric members 21, and be electrically connected 
... furnace comprising the device embodying thereto and be provided with a plurality of 

36 my invention, nuts 23 having Screw threaded engagement 
Fig. 3 is a view, in side elevation, of a therewith, to permit of connecting thereto 90 

heating element embodying my invention, the ends of suitable supply-circuit conduc 
Fig. 4 is a top plan view thereof, tors, (not shown). 
Fig. 5 is a fragmentary view, in cross- In order to insure close operative engage 

40 section, of a modified form of a resistor ment between the blocks 19 and the rings 
element, and Fig. 6 is a fragmentary, yiew, in side ele 
vation, of a further modification of a re 
sistor element. 

s o 

45 VAn electic-resistance furnace, designated 
generally by the numeral 11, comprises a 
metallic casing 12, of any suitable or desired 
contour and dimensions, which is provided 
with a metallic bottom plate 13 having an 

50 outer annular portion projecting beyond the 
casing 12. An outer lining 14, located 
within the casing 12, comprises a plurality 
of bricks, or blocks of a suitable refractory heat-insulating material. An inner lining 

\,. - - 

18, I provide a plurality of l'esilient spring 
members 24, here shown as three in number, 
one end of each of which operatively en 
gages the outer surface of one of the ter 
minal members 21 and the other end of 
which is operatively engaged by a metallic 
cover plate 25. A plurality of rods 26 may 
be provided to extend through suitable open 
ings in the bottom plate 13 and in the cover 
plate 25, and nuts 26 may be located thereon, 
outside of the bottom plate and the cover 
plate, to permit of securing any desired de 
gree of pressure on the built-up heating ele 
ment 17. - 
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slightly smaller that in the diameter of 
The guter diameter of the rings 18 is ade 

chamber 18 to provide a heat-insulating 
space therebetween. Within the 
tially cylindrical heating chanaier consti 
tuted by he built-up set of rings i8, inay 
acc: is a materiai containier 2, iiii strataxi 
in Fig, i. of the drawings, as a crucible. 
The use of the hereinibefore described 

heating element, is, however, not resÉricted 
io furnaces employing a material container, 
as it is, obvious that a tubular heating ele ment of any desired length may be built-up 
by the use of a suitable number of rigs i8 
and blocks 19 located substantially as here 
in before described and as illustrated in the 
drawings, and that the laterial to be heat 
treated may be noved therethrough by any 
suitable means. 

Fig. 5 illustrates rings of modified for a 
having greater strength than the relatively 
thing flat rings 18 hereinbeiore described. 
The rings illustrated in Fig. 5 may be inade 
of substantially j-section, comprising a cel 
ital flat portici; 28 and two laterally extend 
ing side portions 29. 

Feach section may be made of relatively 
snaii area of cross-section, thereby obtaining 
3, relatively high resistance as well as rela 
tively great strength. The blocks 19 may be 
rade sustantially the same as herain hefore 
i.escribed to permit engagement, with the 
central portions 28 only. The greater 
strength of tie rings permits a greater 
compressing force to be exerted by the here 
in before desired coin pressing means, while. 
sii chiaining a relatively high resistance. 

In iig. 6, have iiitistrated a raodified ar 

form of built-up resisto' comprising a pi 
raity of relatively thin, flat, elongated, re 
fractory cars 31 substantially rect ar ractory cat's 3 siltstantlaliy rectangaia: 
in cross-section. A plurality of refractory 
electric-conducting biocks i9 are placed be 
Éween each £wo adjacent bal's 3, they alte 
nating sets of blocks being staggered rela 
tively to each other, substantially as i: i 
cated. 
The hereinbefore described constructiin 

.. 

di co-axially located rings of a refractory 
electrics: conducting niggeria or of the sub 
stantially co-extensive aari 31, together 
'Vith a ;) itrality of alternately staggered and syirlineiricaily spaced electrical-conducting 
biocks located between the adjacent rings or 
ba's, provides a plurality of paths for the 
ciectric carrent which is cased to traverse 
the built-up resistor. Heat is generated not 
only by reason of the electric resistance of 
the bars or rings but also by reason of the 
contact resistance existing between the 
blocks and the rings or bars, Any desired 
number of spacing and electrical conducting 
riggs or hars, whereby it is possible to ob 
tein any desired amount of resistance to an 
eartic current. 
As hereiabefore stated, the use of a built 

a resistos’ embodying my invention is not 
confined to a substantially enclosed furnace 
charaber but may be employed wherever a 
built-up 'esistor, such as illustrated in Figs. 
3 and i, and in Fig. 6, or any modification 
thereof, is suitable, and will provide the 
desired amount of heat to effect, the it at 
treatment of the material being operated 
ipon. - 

Various changes in details and arrange 
ment may b3 made without departing fran 
the spirit, and scope of the , invention and 
such modifications are intended to be covered 
ity the appended claim. 

i claim is my invention: 
An electric furnace resistor comprising a 

plurality of rings of a refractory resistor 
material. of suistantially U-shape in radial 
section, located in coaxial spaced relation, 
and a plurality of Syminetically spaced re 
fractory clectrical-conducting blocks located 
between adjacent rings and operatively en 
gaging the intermediate portion only of 
adjacent rings. 

in testimoy whereof, I have hereunto 
subscribed my name this 27th day of Octo 
ise" $332 

3PORTER. H. BRACE. 

ikicks may be provided between the adjacent 
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