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To all whom z'tmay concern: 
Be it known that. I,"EDW1N 

a citizen of the United States, and resident 
of East Orange in the county of Essex and, 

' State of New J) 
new and useful Improvements in Electric. 

I Furnaces,_o'f which the following is a speci-1 

ersey, have invented certain 

?cation. I , 

Thls invention relates to electric‘ furnaces, 
and it comprises a modi?cation of the fur- ' 
nace structure illustrated in my earlier Pat- 
ent No. 1234499, embracing improvements 
having special relation tolfurnaces unlimit 

a considerable number of refractory plates, 
resistance conductors, and supports there-v 
for. 

Especially in the larger sized furnaces, it. 
may be desirable, as in the event of break 
age of a refractory plate, or in ‘the event of 
the resistance conductors requiring replace 

' ment, or where it may be expedient to local 
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ize theiheat at one or more given regions in 
the furnace, to be able. to remove-grand re~ 
place certain of the refractory plates-or res-V 
sistance conductors, or to adjust;their por-v 
sitions longitudinally through the‘ furnace. - 

Therefore, my invention includes the pros 
vision of refractory plate supports which 
may be in the form of rail sections or tiles, 
suitably mounted in longitudinal reception 
grooves therefor in the bricking of the fur 
nace arch and sides, said supports being 
movable along their reception grooves in 
order that theymay be shifted out of sup?‘ 
porting relationli‘rvithv any refractory plate 
or plates to be. removed, or whereby, said 
supports may be adjusted to suitable po 
sitions along the furnace, at which‘they arev 
to exercise their function of supporting the 
refractory plates. By these means, refrac 
tory plates may be conveniently removed 
from and replaced Within the furnace with 
great convenience, for such purposes as re 

ahd also the heating effect within the fur 
nace may be adapted to answer any special 
localized heating conditions with respect to 
the furnace. 
The resistance conductors, which, as in 

my said earlier patent, lie in grooves at the 
reverse side of the-refractory plates, may 
extend out through the rear wall of the fur 
nace when said vresistance conductors are 
continuous throughout thedength of the 
furnace; or, where each or some of the re 

L. SMALLEY, 
' fractory plates carry individual resistance 
conductors, the terminals thereof may-ex 

¢~ tend out through the arch or upper portion 
of the furnace, or out-through the-side walls 
of'the furnace to there connect with col 
lector means. _ ' 

Other features and advantages of my in 
‘ vention will hereinafter appear. 

the drawings: . ~ . - 

' Figure l is 'a cross-sectional elevation of 
my improved furnace. 

Fig. 2 is an enlarged detail, partly in sec 
tion, showing the adjustable supporting 
means for the refractory heating units.‘ 

Fig. 3 is a side elevation of the same on a 
smaller scale, and Fig. 4 shows a modi?ca-_ 
tiOIl. : l ' i ‘ 

improvements are employed, herein illus 
trated, let 1 indicate the external frame ele 
ments, 2 the interior brick lining composed 
of material which is a non-conductor of 
heat, ?lling material, of usual character in 
this'art being provided between the frame 
elements and the linin . I have shown the 
upper portion of the urnace as arched, to 
add strength thereto. . I 

I As is the case with my earlier Patent No. 
1234499, I intend the interior wall surfaces 

,to carry heating units composed of refrac 
tory plates and resistance conductors, but, 
since the larger size of vfurnace'which is 
contemplated in the present application re 
quires the employment of a number of heat 
ing plates, in order that they may be re 
newable, in case of breakage, or removable 
forother purposes, and adjustable to per 
mit the provision of localized heat regions 
within the furnace, I therefore provide a 
novel form of supporting means 'for said 
heating plates, and arrange said supporting 
means in such relation with respect to the 
furnace that they will possess the character 

v‘istic features necessary to enable theni to 
newal, or replacing of resistance conductors, _ . satisfy the stated requirements. 
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In the example of furnace with which my, Q 
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Thus, the upper and side surfaces of the ' 
v furnace are provided with longitudinal, ap 
proximately T-shaped grooves or channels 
3, which may extend in parallelism through 

_ out the length of the furnace, and within 
these grooves are placed a number of re 
fractory-plate supports 4, which are ap 
proximately rail shaped in cross~section, so 
that one head portion of each such support 
lies within its T-shaped groove, and the op— 
posite head portion of the rail shaped sup 
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port projects from the groove interiorly of 
the furnace, to there present a portion of its 
web and said opposite head portion as sup. 
porting means for a heating plate. 
The grooves 3, for convenience ‘of pro 

duction, may be formed-in two halves re 
spectively in opposed surfaces of adjacent 
lining bricks 2, and the supports 4, which 

- may be of tile, are loosely’ ?tted in said 
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grooves, to be capable of adjustment therein 
longitudinally with respect to the furnace. 
Slidably ?tting between the shanks or webs 
of adjacent parallel supports4, and retained ' 
by theexposed heads of said supports which 
project within the furnace, are the heating 
units ‘each consisting of a plate 5, having 
on its reverse-surface a series of parallel 
rooves 6 containing a resistance conductor 
, said conductor being here shown as a 

heavyfd ty resistor of relatively'stiff, un 
bendinglblraracter,.pre-shaped in the form 
of a return'bend coil whose strands are to 
be lodged in the grooves of the plate, as in 
my said earlierppat'ent. The plates 5 may 
lie ins-upported relation by the supports 4‘ 
longitudinally, of the furnace with their end 
edges, in‘ closev proximity or separated by 
intervening spaces of any desired extent, to 
furnish heating temperature, either diffused 
or localized as desired to suit the particular 

_ heat conditions for which the furnace is to 
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be used. Also the resistance conductor 7 
may be of continuous length throughout the 
longitudinal extent of the furnace, in which 
event its terminals may be caused to' project 
through the rear wall or side walls thereof, 
or said resistance conductor may be indi-v 
vidual to a plate 5, when its terminals may 
be carried ‘through either the top or sides of 
the furnace, as at 9, to communicate with a 
bus bar as at 10. . _ ' 

In 1 refractory plates 11 shown in 
the‘ bottom of the furnace obviously require‘ 
no means of support such as 4. I use such 
additional bottom heating units to complete 
the surrounding heating surfaces required._ 
I may also employ ?oor plates 12 of a vitri 
?ed material to resist'the abrasive wear in 
curred in loading and discharging the fur 
nace. ' 

A particular feature of the invention how_ 
ever resides in the slidable arrangement of 
the supports 4 within their grooves, with 
endwise spacing, so that they can be slid 
into different positions lengthwise of the 
furnace, since, by these means, the heating 
units may be adjusted as to their positions, 
and if desired, a refractory plate may be 
removed by sliding its support or supports 
apart su?iciently to leave a clearance be 
tween supports to permit the removal of a 
refractory plate from between the ends 
thereof, and also to permit a refractory plate 
to be inserted intermediately of a line of 
plates without requiring withdrawal outside 
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the furnace of the forward plates. 'When it 
its realized that the furnace may‘ have con 
siderable length, as for example 12 feet, 
which I have constructed and have in suc— 
cessful operation, using a number of length 
wise adjustable refractory plates, the con» 
venience of this slidably adjustable arrange 
ment of the supports will be appreciated. 
‘The front cover or door of the furnace is 

not herein illustrated, because it is of usual 
character, and ‘presents no novel feature. 

Obviously, I might construct a furnace 
having inverted grooves 13 in the arch bricks 
'2 (see Fig. 4) corresponding to the grooves 
in refractory plates 6, and then use plain 
?at plates 14 in place of grooved plates 5. 
But I prefer the arrangement of grooved 
plates and flat face bricks as detailed on 
account of consequent ease in replacement of 
component parts. 

Variations may be resorted to within the 
spirit and scope of my invention and parts 
thereof used without others. 

I claim: 
1. The combination, with an electrical fur 

nace having a series of heating units, of 
horizontally shiftable supporting elements 
within said furnace for said heating units 
whereby the latter are rendered both adjust 
able and renewable. ' 

2. The combination, in an electrical fur 
nace, of a series of refractory plates there 
for, including resistor elements, and hori 
zontally shiftable supporting members with 
in said furnace for said plates, whereby the 
latter are rendered both adjustable and re 
newable. ‘ , _ 

3. The combination, in an electrical fur 
nace, having heating plates, of an interior 
surface of said furnace provided with 
lengthwise grooves, and series of support 
units longitudinally slidable within said 
grooves, whereby parallel pairs of said sup 
port units are capable of removably sup 
porting heating plates. 

4. In an electrical furnace, having heat 
ing plates, in combination, a housing, the 
inner surface of said housing having parallel 
longitudinal grooves, support units adjust 
ably slidable in engagement with said 
grooves, and means upon said support units 
whereby a parallel pair thereof are capable 
of removably supporting a heating plate. 

5. In combination, an electrical furnace 
whose interior surface is provided with 
lengthwise grooves, spaced apart in parallel 
ism, series of lengthwise adjustable support 
units- slidably engaged in said grooves, said 
support units having projecting portions, 
and series of heating plates, having resistor 
elements, said heating plates respectively 
‘being in slidable engagement with opposite 
projecting portions of parallel support 
units. 

6.111 combination, an electrical furnace 
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Whose interior surface is provided with 
lengthwise grooves, each approximately T 
shaped in cross-section, spaced apart in 
parallelism, series of lengthwise adjustable 

, support , units, .each approximately rail 
shaped in cross-section, engaged by one head 
portion in a groove, and heating plates, hav 

ing resistor I elements, engaged between 
parallel pairs of said support units by their 
other head portions. ‘ 
Signed at the borough of Manhattan, inv 

the city, county, and btate of New York~ 
this 30th day of September A. D. 1919. 

_ EDWIN LEONAR 15 :‘SMALLEY. ' 
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