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Specification of Letters Patent.
Application filed May 19, 1905, Serial No. 261,202,

Patented Dec. 19, 1905,

To all whom it may concern:

Be 1t known that I, EDwarD Payson MATH-
EWSON, a citizen of the United States, and a
resident of Anaconda, in the county of Deer-
lodge and State of Montana, have invented a
new and Improved Blast-Furnace, of which
the following is a full, clear, and exact de-
scription.

T'he object of the invention is to provide a
new and improved blast-furnace arranged to
rencler the working of the furnace exceedingly
economical in fuel, labor, and water, to allow

treatment ot large quantities of material at a

time, to insure a quick discharge of the molten
metal as soon as the latter reaches the bottom
of the shaft, and to prevent incrustation at

A further object of the invention is to a]-
low shutting down of one portion of the fur-
nace for repairs or other purposes and with-
out disturbing the remaining portion, which
remains 1n condition for carrying on the smelt-
ing operation.

The invention consists in novel features and
parts and combinations of the same, which will
be more fully described hereinafter, and point-
ecdl out in the claims.

A practical embodiment of the invention is
represented in the accompanying drawings,
forming a part of this specification, in which
similar characters of reference indicate cor-
responding parts in all the views.

Figure 1 is a side elevation of the improve-
ment, parts being shown in section. F 1g. 2
1s an end elevation of the improvement and
1ts housing, the latter being shown in section.
Kig. 3 is a cross-section of the same on the
line 3 3 of Fig. 1, and Fig. 4 is a sectional
plan view of the same on the line 44 of Fig. 1.

The shaft A of the blast-furnace is of a
suttable height and is narrow and long to ac-
commocdate a large charge at one time. In
the bottom of the shaft A are arranced a plu-
rality of crucibles, as shown, for 1nstance, in
Iig. 1, two crucibles B and B’, located at or
near the end of the shaft A and spaced a dis-
tance from each other. The crucibles B and
B’ are depressed in a transverse direction, as
plainly shown in Fig. 1, and the portion C of
the bottom of the shaft A slants downwardly

between the said crucibles, so that the molten
metal in the bottom of the furnace passes to
the nearest depressed crucible B or B'.

Sets of twyers D, D', and D? are arranged

toward both the depressed crucibles B and B’
trom a point located approximately midway

f

in the side walls of the shaft A, and the sets

of twyers D’ and D® open into the shaft A
directly above the crucibles B and B’, while

the twyers D discharge into the shaft A at
points between the said crucibles B and B,
and this set of twyers D is shown as located
at a somewhat higher plane than the sets of
twyers D’ and D’ to compensate for the slant
in the bottom portion C of the shaft A. I
do not, however, limit myself to such loca-
tion and arrangement of the twyers D. The
sets of twyers D, D', and D? are all connected
with a supply-pipe E, connected with a main
supply ¥, which in turn receives the air or
gas from a compressor employed for forcing
the air or gas into the shaft A with the nec-
essary pressure. -

The crucibles Band B’ are provided at their
tront ends with spouts G and at their rear
ends with tap-holes H. (See Fig. 3.) The
shaft A is provided at its upper portion with
charging - doors I, which are preferably lo-
cated on both sides of the shaft to permit a
unitorm charging of the shaft throughout its
length and width. - -

From the top of the shaft A lead a plural-

1ty of gas-outlets J, J’, and J* of which the

gas-outlets J' and J* are preferably located
directly over the crucibles B and B’, while the
gas-outlet J is arranged approximately mid-
way between the outlets J’ and J.

The detailed construction of the shaft A is

similar to the ones of the ordinary blast-fur-
nace now in use—that is, suitable water-jack-
ets are provided wherever necessary. The
bottom portion C of the shaft A is preferably

supported by jack-screws K: but other suit-

able means, such as columns, may be substi-
tuted for the jack-screws, the bottom portion

being in the main formed by a plate lined on

top with a suitable refractory material. The
twyers are of any approved construction, and

each is provided with suitable closing means

to permit of shutting off any one of the twyers
or any one set of twyers.

It will be evident from the description that
the furnace-floor might be described as being _

provided with a plurality of spaced transverse
ridges, the crucibles being set at points inter-
mediate the ridges and depressed below the
crest of the same, and that the edges of the

crucibles and the crest of the ridges are con--

nected by a sloping surface. The ridges ex-
tend transversely across the entire extent of

the shaft. - |
The operation is as follows: The shaft A is
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2.

charged In the usual manner, and when the
blast-furnace is in operation the molten metal

“at the bottom of the shaft A flows to the near-
est crucible B or B, from which the molten .

metal can be removed by the corresponding
spout G. By the arrangement described a

large amount of material can be smelted 1n a
oiven time and with a considerable saving 1n

fuel, labor, and water used 1n the jackets.
Thus in a furnace having two crucibles ar-
ranced as described it is possible to smelt as
much material as can be smelted in four fur-
naces of a size corresponding to the part 1m-
mediately above either of the crucibles B or
B’. Consequently - this single furnace dis-
penses with three pairs of end jackets in com-

- parison to the four furnaces required for put-
ting the same tonnage as is put through the

single furnace. Hence a great saving in coke
and a minor saving in labor and water are

had.
In case it is desired to shut down one part ot

the furnace for repairs or for other purposes

the remaining part of the furnace may be kept
active to carry on the smelting operation.
Thus if it is necessary to-change the spout &
on the erucible B, for instance, then the mol-
ten metal in this crucible can be tapped out at
the back through the tap-hole H, and the blast
ic shut off from this portion of the shaft A by

After the repairs have been made the closed
twyers are again opened to carry on a smelt-

furnace. | |

A great saving in fuel is had owing to the
absence of many end jackets, and great tree-
dom from incrustation at the sides is obtained
owing to the fact that the furnaceis long and
narrow, énd heunce forms no support for crusts
to form of any considerable thickness.

asnew and desire to secure by Letters Patent—

1. A blast-furnace comprising a long and
narrow shaft having its bottom provided with
transverse ridges, a plurality of crucibles

ridges and the edges of thecrucible being con-

‘nected by a sloping surface.

9. A blast-furnace comprising a shaft hav-
ing its bottom provided with spaced trans-
verse ridges, a plurality of crucibles interme-
diate the ridges and at a lower level, the edges
of the crucibles and the crest of the ridges be-
ing connected by a sloping surtace. |

3. A blast-furnace comprising a shatt hav-
ingitsbottom provided with transverse ridges,

a plurality of crucibles intermediate the ridges

closing the set of twyers D’ and perhaps some
of the twyers D adjacent to the twyers D'

ing operation the same as in the rest of the

Having thusdescribed my invention, I claim

within the shaft between the ridges, and at a
" Jower level than said ridges, the crest of the

and depressed therebelow, the bottom of the !

807,951

shaft being inclined from the crest of the
ridges to the edges of the crucibles.

4 A blast-furnace, comprising a long and
narrow shaft, and a plurality of spaced Crucl-
bles arranged within and transversely of the

shaft, the bottom of the shaft being inclined

upwardly from the edges ot the end crucibles
(o the ends of the shaft, and from the edges of
adjacent crucibles to a line transversely of the
<haft and intermediate the crucibles.

X A blast-furnace comprising a shaft hav-
ing its bottom provided with transverse ridges,
a plurality of cruciblesintermediate the ridges
and depressed therebelow, the bottom of the

shaft being inclined from the crest of the

ridges to the edges of thecrucibles, and twyers
for the shaft. the twyer over the crucible be-
ing on a lower plane than the twyer between
the crucibles. | |

6. The combination with a blast-furnace
having a long and narrow shaft, of a plurality
of crucibles depressed transversely of the
shaft. the bottom part of the shatt between
the ends thereof and the end crucibles and be-
tween each of the adjacent crucibles slanting
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downwardly from a common pointto the edges -

of the crucibles.

7 A blast-furnace comprising a shaft hav-

ing its bottom provided with transverse ridges,
a plurality of crucibles intermediate the ridges
and depressed therebelow, the bottom of the
shaft being inclined from the edges of the
ridges to the edges of the crucibles, and a plu-
rality of gas-outlets from the shaft, one of the
oas-outlets being arranged intermediate the
crucibles, and the other directly over the cru-
cibles. |

% A blast-furnace comprising a shaft hav-
ing its bottom provided with transverse ridges,
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a plurality of crucibles intermediate the ridges

and depressed therebelow, the bottom of the
shaft being inclined from the crest ot the
ridges to the edges of the cracibles, twyers
discharging into the shaft, a plurality of
charging-doors for the shaft, and a spout for
each of the crucibles.

9. A blast-furnace comprising a shaft hav-
ino its bottom provided with transverse ridges,
a plurality of crucibles intermediate the ridges

and depressed therebelow, the bottom of the

shaft being inclined from the crest of the
ridees and the edges of the crucibles and a

tap-hole for each crucible directly opposite

the spout. ,
In testimony whereof I have signed my name

to this specification in the presence of two sub-

seribing witnesses. N
EDWARD PAYSON MATHEWRSON.

Witnesses: |
H. R. Bore,
M. MARTIN,
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