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UNITED STATES

1,572,881
PATENT OFFICE

PORTER H. BRACE, OF WILKINSBURG, PENNSYLVANIA, ASSIGNOR TO WESTING-
HOUSE ELECTRIC & MANUFACTURING COMFPANY, A CORPORATION OF PENNSYL-

VANIA.

ELECTRIC-FURNACE RESISTOR.

Applieation dled November 14, 1822, Serial No. 600,808,

To all whom it may concern:

Be it known that I, Porrer 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. s

My invention relates to electric furnaces

10 and particularly to electric-resistance fur-
. naces.

The object of my invention is to provide
& compact, rugged, built-up corbonaceous
~resistor that shall have a relatively high

1§ electric resistance.

"~ tively to each other. Water cooled electric-

- 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

20 refractory electric-conducting blocks opera-

“#ively engaging the adjacent members. - The
“alternate sets of blocks are staggered rela-

" eircuit terminals are provided at each end of

£8 the sets of blocks and also resilient compress-

i

40

“ing means for the members, blocks and ter-
minals.

"“\n the single sheet of drawings,

- Figure 1 is a view, in vertical section, of
an electric-resistance furnace comprising the

" device embodying my invention, taken on

the line I—1 of Iig. 2,

o “Fig. 2 is a top plan view of an electric
. furnace comprising the device embodying

%

‘my invention, o )
-~ 'Fig. 8 is a view, in side elevation, of a

" heating element embodying my invention,

40

Fig. 4 is a top plan view thereof,
- Fig. 5'is 'a fragmentary view, in cross-
section, of a modified form of a resistor

_ element, and

48

" Fig. 6'is a fragmentary view, in side ele-
‘wation, of a further modification of a re-
aistor element. ‘

A An electric-resistance furnace, designated
geperally Dy-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

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
L :

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 il-
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-vesistance furnaces. The rings 18 are
located in superposed co-axial relation and
ave spaced apart by a plurality of velatively
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
the rings.” The set of blocks operatively
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engaging the opposite surfaces of any

one ring may be staggered relatively to
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
in order to provide a relatively large con-
tact surface with the end ring. A rod
or bar 22 may be provided to extend at right
angles to the surface of each of the terminal
members 21 and be electrically connected
thereto and be provided with a plurality of
nuts 23 having screw threaded engagement
therewith, to permit of connecting thereto
the ends of suitable supply-cireuit condue-
tors, (not shown).

In order to insure close operative engage-
ment between the blocks 19 and the rings
18, I provide a plurality of resilient spring
members 24, here shown ag 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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chamber 16 to provide a
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tinll y cylindrical heating cl
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in Fig. 1 of the drawmgw,
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e of me herembe{ore ﬁ'ezcnbm
heating clement, is, however, not restricted

io furnaces emp’oymvf a material coptmfw‘:?
s it is.obvious that a tubuler hesting ele-
ment of any desired length may be oam, up
by the use of a suitable “aumber of rings 15
and blocks 19 located substantiaily a.s Tere-
inbefore described and as ill fustrated in the
Grnvmm. and that the materis! to be heat
tod may be moved therethrough by any
suita bie INeans.

Fig, 5 illustrates rings of medified forta
hmmw greater 8 ~'Lren§;t1 than the relatively
vhing “fat rings mleuu)emre deseribed.
The rings lus strate 11 in Fig. 5 may be made
of i)st'iﬂﬂldil}" U-section, (-omprmmg 4 cen-
mﬂ fint portion 28 and two la aterally extend-
29.

Tach ‘:ectlon may be made of relatively
small area of cross-section, thereby obtaining
a relatively high resistance as well as rela-
$ively great Qtrmn th. The blocks 19 may be
reade substantiall v the same as hereinbetore
described fo permit engagement with the

central pm‘txon .28 onh The greater
strength of the rm% permms a greater
eomy 7§’c%bmg force to be exerted by the here-
inbefore desired compressing means,
still ohiaining a relatively }\i‘vh resistance.

In g 6, T have illusirated a momfwu
form of bmii op resistor «'Omrmamn a plu-
'a’iits‘ of relatively thin, flat, e 10710,1L d, re-

fractory bavs 31 substa ntially rect tangular
m crose-section. A plurality of refractory

ectric- r(m(ruthngg blocks 19 are placed be-
tween each fwo ud]“f'onx bars 31, the ’\lfm'-
mu. w osets of blocks being ,mgaewd

'“iv to each other, suostammhv as

rated.

The Tereinbefore

u,_,

ut“

indi-

described constraction

while.
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rings of & refractory
; g u:“ﬁi or of the sub-
sivé hazg 81, topether
with a mrﬂity of awa'nately staggered and
SVinin ?:rlcuxly spaced electrical-condncting
bioeks located between the adjacent ruzgs or
bars, provides a plurality of paths for the
electric current which is caused to traverse

the builb-up resistor. Heat is generated not
mw}v by reason of the electrie “resistance of
the bars or rings but.also by reason of the
“contact resistance existing between the
blocks and the rings or bats. Any desired
.numuﬂr of spacing “and electrical conduetin

4

FLIYE OF bars, whereby it is possible to ob-
tein any desired amount of resistance to an
elzetiic eurrent.

As Heveinbefore stajed, the use of a built-
up resistor embodying my invention is not
confined fo a cubctfmualh enclosed furpace
chamber but may be employed wherever a
omi‘&up esistor, such ag iHlustrated in Figs.
3 and 4, and in Fig. 6, or any modiflcation
thereof, 13 snit&b]e, and will provide the

desired amuu‘u of beat to effect the Lunt
treatment of the material being qperated
upon. .

Various changes in defails and aprange-
ment may bz nmde without aopuwmg from
the sp)r'u_ ind scope of the , invention and
sucl modifications are intended to be covered
by the appended claim.

T claim as my invention:

An electric furnace resistor comprising a
plurality of rings of a 1'°f1'1ct')1" resistor
material. of QL.L;“‘mm.mily U- shape in radial
section, located in coaxial spaced relation,
and a plurality of symxmtrwdly spaced re-
{ractory clectrical-econdneting blocks located
Letween adjacent rings and opemtwely en-
gnging the intermediate portion only of
a 13,1(‘{.11* rings.

In testimony wherent,
subseribed my name this
ber 1992

_“.4

‘have hereunto
27th day of Octo-

hlacks may Le prm'ldu} hetween the adjacent
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