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IMPROVEMENT INFURNACES FOR SMELTING RON AND OTHER ORES. 

Specification forming part of Letters Patent No. 123,894, dated February 20, 1872. 

Specification of an Improvement in Fur 
naces for the Smelting of Iron and other Ores, 
invented by SAMUEL WASHINGTON HARRIS, 
of Hudson, in the county of Columbia and 
State of New York. 
This invention relates to what are commonly 

known as “blast-furnaces' in which a hotblast 
is used. It has for one of its objects the econ 
omy of the gases evolved in the smelting pro 
cess, and their conduct in a cold dead state 
by proper channels to any desired place or 
places, where they are to be used for heating 
the pipe-ovens or steam-boilers, or for illumi 
nating and other purposes. Other objects of 
it are economy of fuel. increased production, 
and improved quality of the metal and the 
regulation of its quality, and increased dura 
bility of the upper part of the furnace. The 
improvement consists in providing the top of 
the furnace with a cover in or under which, 
and above an opening or openings provided 
for the exit of the gases to the place or places 
where they are to be utilized, are one or more 
doors which are capable of being opened easily 
for the introduction of the ore, fuel, and flux 
into the furnace, but which are closed imme 
diately after changing, such cover being also 
provided with an opening in the top of suita 
ble size for the escape of any surplus gas and 
with a damper to regulate such escape. 
As the invention is more particularly appli 

cable to blast-furnaces for the smelting of iron 
ores, it will be more particularly described with 
reference to the smelting of those ores, though 
its mode of application would be the same for 
the smelting of other ores. 

Figure 1 in the drawing is a side view of the 
upper part of an ordinary blast-furnace hav 
ing the invention applied. Fig. 2 is a central 
vertical section of the same. Fig. 3 is a plan 
of the same; and Fig. 4 is a horizontal section 
in the plane indicated by the linea a in Fig. 2. 

Similar letters of reference indicate corre 
sponding parts in the several figures. 
A represents the upper part of the blast 

furnace and a the trunnel-head plate. On that 
plate, at the edge of the furnace-mouth, there 
are erected iron stanchions B B, which sup 
port an iron plate, C, made in one or more 
pieces of polygonal form and in the center of 
which is an opening, b, fitted with a damper, 
D. Between the stanchions BB are iron doors 

E. E., hung by hinges c. c at their upper edges 
from the above-mentioned plate C, such doors 
resting when in place against the interior sur 
faces of the stanchions at or close to the edges 
thereof, and thereby effectually serving to close 
the spaces between the stanchions. The 
stanchions, the top plate, the hinged doors, 
and the damper form a complete cover closing 
the mouth of the furnace. At a short dis 
tance below this cover there are provided in 
the sides of the furnace one or more openings, 
d d, whence the gases from the furnace are 
conducted by suitable pipes to the place or 
places where they are to be used. 
In charging the furnace with fuel, ore, or 

flux, the barrow conveying it is pushed against 
either of the doors E. E., causing the latter to 
open by swinging inward and allowing the 
contents of the barrows to be dumped into the 
furnace. The door afterward being allowed 
to swing back by its own weight, pushes back 
the barrow and closes the opening between 
the stanchions, thereby preventing any further 
escape of gas than is unavoidable during the 
very short intervals actually occupied in de 
positing the ore, fuel, and flux, or than it is de 
sirable to let escape by the openings b. 
By this invention not only are the gases pre 

vented from escaping and conducted in a cold, 
dead state to the place or places where they 
are to be used, but the destruction of the top 
of the furnace is prevented, and, besides the 
saving of fuel effected, an increased produc 
tion and improved quality of metal are ob 
tained. The quality of the metal can also be 
regulated by closing the damper D to prevent 
any escape of gases, or by opening it more or 
less to permit of a greater or less escape, a 
softer iron being produced by reducing the es 
cape at the opening b, and allowing a greater 
quantity to pass to the blast - ovens, and a 
harder iron being produced by increasing the 
escape at l and allowing less to pass to the 
ovens. The change from making soft to mak 
ing hard iron, or vice versa, by thus varying 
the escape, can be made in six hours instead 
of occupying three or four days as with the 
method ordinarily practiced in blast-furnaces. 
The invention can be applied to any furnace 

previously in use while it is “in blast” with 
out requiring any blowing out for the purpose. 
The doors, instead of being arranged to close 
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in vertical positions, as shown, may be arrang- Claim. 
ed to close at an inclination, and instead of 1. The cover, provided with doors and ap 
being constructed and arranged to close by plied to the head of a blast-furnace, substan 
their own weight, may have weights applied tially as and for the purpose set forth. 
to them in any suitable or convenient manner 2. The escape-opening b, and regulating 
to produce or assist their closing; or they could damper, in combination with the cover and its 
be arranged and operated with levers and doors, substantially as and for the purpose 
counter-weights, to rise and fall or open-and herein described. - 
close in vertical lines. SAM. W. HARRIS. 
The outlet b, for the escape of the surplus Witnesses: 

gases, may be provided with an escape-pipe F. C. EAVILAND, 
of any convenient height. CHAS. C. NEALY. 

  


