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To all whom, it may concern: 
Be it known that I, WILLIAM A CHESON. 

SAITH, a citizen of the United States, re 
-siding at Niagara Falls, in the county of 
Niagara and State of New York, have in 
vented certain new and useful Improvements 
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cuit as is well understood in the art. 

in Electric Furnaces, of which the following 
is a specification. . 
This invention relates to electric furnaces, 

and consists essentially in the provision in a 
furnace having walls which are permeable 
to the gaseous reaction products, of ineans 
for effecting the combustion of such reaction 
products under conditions which will effect 
ively check or reduce heat loss from the charge. 
For a full understanding of the invention 

the same will be described by reference to 
certain specific embodiments thereof as illus 

in the accompanying drawings, 
wherein: - ... 

Figure 1 is a transverse vertical section of 
an electric furnace of the resistance type 
embodying the invention; Figs. 2, 3, 4 and 5 
are similar views of certain modified con 
structions. 

Referring to the drawings, the furnace is 
shown as comprising a base 1 and lateral 
charge-retaining walls 2, carried by the base, 
the walls 2 being preferably simply cons 
structed of one or more courses of brick and 
readily taken down at the conclusion of each 
run of an intermittently operated furnace 
to facilitate removal of the product. As 
illustrated, the base is provided with trans 
verse air passages 3, Serving both to cool the 
base and to equalize conditions. On opposite 
sides of the furnace. 
4 represents the charge and 5 the heating 

resister embedded therein, the ends of the 
resister being in electrical connection with 
the respective terminals of the electric cir 

The 
charge is assumed to be one yielding a 
combustible gas as a reaction product, as 
carbon monoxid, hydrogen, hydrocarbon 
vapors, or the like, examples of charges of 
this character being the mixture containing 
sand and carbon employed in the manufac 
ture of silicide of carbon, the petroleum coke. 
anthracite coal or other forum of carbon used 
in the production of graphite and graphite 
articles, etc. The charge-retaining walls 2 
are illustrated as built of loosely set bricks, 
the interspaces of which afford a free pas 

Sage for the gaseous reaction products from 
all portions of the charge; these interspaces 
are indicated at 6, and for clearness are 
shown on a somewhat exaggerated scale, 
for the purposes of the invention it is essen- 60 
tial merely that the walls 2 should be so con 
structed as to afford free passage for the 
entire volume of reaction gases. 
In furnaces constructed as above described 

the gas is found to burn freely at the points 65 
of escape, but to be comparatively ineffective 
in heating the Wall of the furnace or in re 
ducing the loss of heat from the charge. I 
have found however that if the burning 
gases, and the heated products of combus- 70 
tion thereof, be confined in or in proximity 
to the permeable walls, the temperature of 
these walls becomes comparatively high with 
a corresponding diminution of the rate of 
flow of heat from the charge, the result being 75 
that a very considerable economy of current 
is effected in maintaining any given tem 
perature or range of temperature in the 
charge. A further result is that in the pro 
duction of materials requiring more or less 80 
definite temperature conditions, as for ex 
ample silicide of carbon, the productive zone 
of the furnace is greatly extended; that, is 
to say, with any given temperature in and 
adjacent the heating resister, the tempera- 85 
ture conditions which are suitable for the 
reaction and which are therefore productive 
are extended much farther into the body of 
the charge. It follows from this that the 
provision of such spaced walls or equivalent 90 
In eans. for confining the burning gases in or 
adjacent the walls effects a double economy, 
in that it economizes the current required to 
maintain a given temperature range, and 
also increases the product of the furnace by 95 
widening the limits within which a reacting 
temperature is maintained. 
The foregoing results are secured in the 

filmace illustrated in Fig. by the pro 
vision of heat- 'etained walls , 
from the permeable walls 2. These heat 
l'etaining walls may be of sheet metal, pref. 
erably interiorly faced with laterial of low 
heat conductivity 8, and provided with sup y 

ports 9, the construction being of a character 105 
permitting the ready removal of the heat 
retaining wall at the close of the operation in 
case it is desired to take down the brick walls 
2 to give access to the product. Air in ex 
cess is admitted to the spaces between the 110 

spaced 100 



air inlets beneath the outer walls. 

i 

permeable walls 2 and the heat-retaining 
walls , as by a series of apertures or per 
forations 10, or lore siaply by providing 

Crdi 
narily, the heat-retaining walls may com 
pi'i ulerely plane sheets, extending sub 
stantially the whole iength of the furnace on 
each side thereof, the end spaces being open 
or closed as may be desired. To further re 
tain the heated gases plates 11 of any suit 
able non-combustible material may be ar 
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ranged to close, either wholly or partially, 
the top of the intermediate space. A further 
economy of heat and current may be secured 
by extending the heat-retaining wall over 
She top of the charge, at a suit ble distance 
therefrom as indicated at 7', S' in Fig. 4: 
in this case the products of combustion may 
fices from the upper portion of the heat-re 

structure, or they may be ted of 
tigh a file indieated at 13. 

A. modified construction is illustrated in 
fig. 2, wherein a vertical layer, bed or wall 
12 of coarse laterial, as 'coke, broken fire 
brick or the like is disposed between the 
charge and the permeable waii 2, in which 
position it serves as an interior extension of 
this wall, Supported between the charge and 
the wall 2. This material is highly perime 
table and owing to its coarse or granular char 
acter it contains a comparatively large vol 
line of heated gas, and acts therefore as a 

very effective heat insulator. Air may enter 
this layer or wall either through the outer 
walls 2, which then perform also the func 
tions of the heat-retaining walls T, or through 
titles ()', a deifect the combustion of gases 
ii) aid around the granular material 12, thus 
providing a highly heated Zone adjacent the 
charge: or in case the gases are not per 
mitted to escape freely from the upper sur 
faces of the layers or interior walls 12, as 
for example in case the charge 4 be extended 
over these as indicated in Fig. 3, or in case 
these are inade of comparatively finely sub 
divided material, the gases may be burned 
outside the permeable walls 2, or between 
these and the heat-retaining walls precisely 
as described in connection with Fig. I and as 
further illustrated in Fig. 3. Thus in the 
construction illustrated in Fig. 2, according 
to the particular conditions, the air may 
either pass inwardly through the permeable 
walls 2, effecting combustion of the gases in 
the layer 12, or these gases may pass ot 
ward through the walls 2, burning on their 
outer fices. In the latter case spaced heat 
retailing walls are preferably provided as 
shown in Fig. 3. The specific conditions 

1st ( chosen in any particillar case, with 
reference to the character and volute of the 
reaction) gases, to effect the greatest (legree 

: 

of ecolony of heat consistett with the avoic 
ance of all danger of explosions from accu 

i.e. perinitied to escape through suitable ori 

of, as by flues 10'. 
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in ulations of inburned gases. Obviously the 
construction may be otherwise modified to 
effect the purposes of the invention: for ex 
ample, the charge-retaining walls may be of 
a hollow or checkered construction as illus 
trated by way of example at 2 in Fig. 5, 
whereby the gases are burned within these 
walls, the outer or heat-retaining walls be 
ing used or not as may be desired, in this 
construction air may be admitted to the in 
terior of the wall, or to the interstices there 

I claim: 
1. An electric furnace comprising a ur 

nace chamber having a wall construct ... to 
afford free passage for reaction gase, and 
lileans for confining the burning gases in 
proximity to said permeable wall. 

2. A 1) electric furnace comprising a fur 
lice caliber having a wall constructed to 
aii ord free passage for reaction gases, a 
leat-'etaining wall outside said permeable 
wall, and means for effecting combustion of 
the firlace gases between said heat-retain 
ing wall and the charge. 

3. An electric furnace comprising a fur 
nace chamber having a wall constructed to 
afford free passage for reaction gases, a 
heat-retaining wall outside said permeable 
wail and spaced therefron, and means for 
effecting combustion of the furnace gases 
between said heat 'etaining wall and the 
charge. - 

t. An electric furnace comprising a fur 
nace channer having a wall constructed to 
atford free passage for reaction gases, a 
heat-'etaining wall outside said permeable 
wall, and leans for effecting combustion of 
the furnace gases i) etween said heat-retain 
ing wall and the permeable wall. 

5. An electric furnace comprising a fur 
nace chamber having a permeable wall, a 
removable heat-retaining wall disposed in 
proximity to said permeable wall, and means 
for admitting air to effect combustion of 
gases traversing said pericable wall. 

6. An electric furnace comprising a fur 
nace chamber having a perineable wall, and 
a Wall or layer of rolken or gian lar ina 
terial interposed between said permeable 
wall aid the claige. - 

7. An electric furnace comprising a fur 
l:Lce chamber having a permeable wall, a 
wall or layer of broken or grant lar material 
interposed (tween said permeable wall and 
the charge, and cans for cffecting coin lots 
tion of gaseous reaction products traversing 
said it crior wall. 

S. An electric furnace comprising a fur 
nace chamber having a permeable wall, a 
wall () i : y ('1' () ( )roken or grant lar faterial 
it eroset let Ween saic perneale will and 
the charge, it ( i) eans for effecting collis 
tion of gase( t is reaction roctets within Sai 
interior wall. 
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9. An electric furnace comprising a fur heat-retaining wall, said heat-retaining Wall 
nace chamber having a permeable wall, and extending above the furnace charge. t O 
means for effecting combustion of gaseous. In testimony whereof, affix my signature 
products of raction within the interstices of in presence of two witnesses. 
said wall. WILLIAM ACHESON SMITH. 

10. An electric furnace comprising a fur- Witnesses: 
nace chamber having a wall constructed to WILLIAyr H. ARIsoN, 
afford free passage of 'saction gases, and a EBEN C. SPEIDEN. 

V It is hereby cer...ied that in Letters Patent No. 35.937. granted October 5, 
1909, tipon the application of William Acheson Smith, of Niagara Falls, New York, 
for an improvement in “Electric Furnaces, an error appears in the printed specifi 
cation requiring correction as follows: Page. 1, line 100, the compound word “hest 
retained" should read heat-retaining and that the said Letters Patent should be 
read with this correction therein that the same may conform to the record of the 
case in the Patent Office. 

Signed and sealed this 7th day of December. A. D., 1999. 
(SEAL. E. 3. MOORE 

f i? / NN 7-y Frients. 


