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To all whonv it mai) COTCEri:

" Be it known that I, CHARLES I. RADER, of
Youngstown, Mahoning county, Ohio, have
iuvented a new and useful Blast-Furnace, of

5 which the following is a full, clear, and exact
description,reference being had to the accom-
panying drawings, forming part ot this specl-
fieation, in which—

Figure 1 is a partial vertical section of a

o blast-furnace constructed in accordance with
my invention. Fig. 2 is a side elevation of
the same, partly broken away; and IFig. 3 1s
2 horizontal section, the upper half of the fig-
are being on the line X X, the lower left-hand

(5 portion on the line Y Y, and the lower right-
hand portion on the line Z Z of Fig. 2

My invention relates to the construction of
blast-furnaces, and particularly to the bosh
portions thereof; and it is designed to pre-

-0 vent the formation of corrugations or ridges
in the bosh-lining, such as result from the use
of the horizontal rows of cooling-plates now
used. It is further designed to reduce the
expense of constructing the bosh portion of
25 the furnace, to prevent the forming of open-
ings and the forcing out of gases at the junc-
ture of the jacket and the mantle, where a

bosh-jacket is used, and to improve the ac-

tion of the furnace and prolong its life.

30
ing, and 3 the bosh-jacket, of a blast-furnace,
having the usual twyers 4 arranged around
the eruncible.

5 represents the supporting-columns for the

35 furnace, 6 the annular mantle-plate, and 7
the eylindrical shell of the furnace.

In order to prevent buckling of the bosh-
jacket at the point where it joins the mantle,
which causes openings through which the

40 gases escape, I provide vertically-extending
water-cooled plates 8,whichextend fromabove
the mantle-plate to a level below 1t and. are
provided with outer lateral flanges 9, which
rest on angles 10, resting upon or secured to

45 the mantle-plate. These plates S may be wa-
ter-cooled in any desirable manner, and I
have shown them as cast about serpentine
pipes 11, both ends of which project down-
wardly through a jog or offset portion 12 In

so the bosh-jacket.

A small spaco for rivet-heads is shown be-

In the drawings, 2 represents the bosh-lin- |

|

tween the outer face of the vertical plate S
and the inner face of the eylindrical portion
13 of the bosh-jacket, which space is prefer-
ably filled with grouting. The offset 12 18
designed to protect this plate, so that the
blast or gases, which arise with more or less
velocity, are prevented from impact with the
under side of the plate, which is set above
the shelf or offset portion.

I have shown the water connections for the
plates 8 as connected in pairs. Thus the sup-
ply-pipe 14 leads from the annular supply-
pipe 15 and is connected (o the serpentine
pipe of one of the plates, while the outlet-
pipe 16 of this plate is con nected with the in-
lot, for the next plate. 'The outlet for this
next plate of the pair is connected to a U-
shaped pipe 17, which discharges into the an-
nular trough 18, surrounding the bosh.

The jacket 3 is cooled by means of a cir-
cular spray-pipe 19, which surrounds it be-
neath the offset and discharges the water di-
rectly upon the jacket. This spray-pipe may
bo fed from the supply-pipe 15 through pipes
20. The lower end of the jacket is provided
with a cateh-trough 21, from which the water
nasses through overflow 22 (shown in Fig. 2)
and through waste-pipe 23 to the sewer or
well. , | |

Between the lower part of the bosh-jacket
and the twyer-coolers are placed the hori-
zontal cooling bosh-plates 24. 'These plates
are located in the wall and may be fed from
the supply-pipe through feed - pipes 26, 1
have shown these plates as connected by the
short pipes 26 in sets of three, the third plate
having the waste-pipe 27, which 1s curved
over to discharge into the trough 21. This
row of plates is placed as closely above the
twyer-coolers and below the lower end of the
bosh-jacket as will allow their ready removal
and prevent the impingement of the blast
upon the bosh-jacket, and consequently pro-
long its life. They also act as a support for

the brick lining or other refractory wall which

may be formed or produced in the ‘melting

zone and prevent it from sliding - into the
hearth or crucible.
The twyer spray-pipes 28 may be fed from
the supply-pipe 15 through the feed-pipes 29.
In order to prevent recesses being formed
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in the lining above the plates 8, I provide
above the mantle one or more horizontal rows
of cooling-plates 30. Theinner ends of these
plates 30 are preferably flush with the verti-
cal plane of the inner faces of the plates 8,
S0 that the cooling action holds the lining
from recessing back of the plane of these
plates.

In Fig. 2 I have shown the water-supply
connections for two rows of suach plates, 31
being the feed-pipe leading from the supply
and discharging into receptacles 32,connected
to the inlet of oneset of plates, through which
the water is fed and from which it passes
through pipe 33 to a receptacle 34, feeding a
set of plates in the lower row and from which
the waste is led through pipe 35, which dis-
charges into the trough 18. |

The advantages of my invention result
from the use of the vertically - extending
cooling-platesat the juncture of the bosh and
mantle in combination with the water-cooled
bosh-jacket, since the escape of the gases is
prevented from
buckling. These vertical water-cooled plates
thoroughly protect this level and are espe-
clally important with the low boshes now be-
Ing universally adopted. The lowest parts
of these plates are above the melting zone
and are not liable to burn or melt while water
is supplied thereto. If from any cause any
section of these plates should become useless,
the spray on the jacket will prevent serious
trouble. The shelf or offset portion of the
bosh-jacket assists in protecting this plate
and places it outside the cutting action of the
gases.

The use of the sprayed bosh-jacket with the
rowof cooling-platesbetween it and the twyers
prevents ridges or corrugations forming in
the bosh, the cooling-plates preventing the
blast from injuring the Jacket, and also sup-
porting the lining.

The water-cooled plates above the mantle
are important in preventing injury to the
vertical mantle-plates, and they prevent re-
cesses forming above these plates and insure
a more even flow of the stock.

With my construction of bosh the stock is

less liable to bridge, the working of the fur-
nace is more regular, and the cost of the bosh
18 much less than those of the ordinary con-
struction.

- Many changes may be made in the form and
arrangement of the jacket, the coolin g-plates,
and the cooling connections without depart-
ingfrom myinvention asdefined in the claims.

I claim— --

1. A blast-furnace having a mantle, verti-
cal water-cooled plates in its wallsat the leve]
of the mantle, a jacket surroundin gtheplates,
means for cooling the plates, a bosh-jacket

surrounding the furnace-bosh, and means for
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cooling the said bosh-jacket; substantially as
described. |

2. A blast-furnace having a mantle, verti-
cal plates embedded in the masonry wall of
the furnace at the level of the mantle, and
containing cooling-passages, the furnace-bosh
having a surrounding jacket, and means for

cooling said plates and bosh-jacket; substan-

tially as described.

- J. A blast-furnace having a mantle, verti-
cal plates at the level of the mantle, means
for water-cooling said plates, a jacket sur-
rounding the furnace-bosh, means for cool-
Ing said bosh-jacket, and an offset jacket por-
tion extending from the bosh-jacket around
the water-cooled mantle-plates; substantially

“as described.

4. A blast-furnace having a mantle, verti-
cal plates at the mantle level, and having out-
wardly - projecting lips or flanges, supports
for said lips, and means for wat r-cooling the
plates; substantially as deseribed. .

5. A blast-furnace having a bosh-jacket,
means for water-cooling the same, twyer-
coolers below the bosh-jacket, a row of hori-
zontal plates between the twyer-coolers and
the lower part of the bosh-jacket, said plates
extending inwardly beyond the jacket and
acting as shelves for the wall or lining and
means for water-cooling said horizontal plate;
substantially as deseribed.

6. A blast-furnace having a mantle, verti-
cally-extending plates embedded in the ma-
sonry wall at the mantle level, means for
water-cooling said plates, and a horizontal
row ot cooling-plates embedded in the fur-
nace-walls above the level of the mantle; sab-
stantially as described.

7. A blast-furnace having a manbtle, verti-
cally-extending plates at the level of the man-
tle, means for water-cooling said plates, and

a horizontal row of cooling-plates embedded

in the furnace-wall above the mantle, said

upper plates extending inwardly to the ver-

tical plane of the plates at the mantle level;
substantially as described.

S. A blast-furnace having a mantle, verti-
cally-extending plates at the mantle level,
means for water-cooling the plates, a Dosh-
jacket, means for water-cooling said jacket,
twyer-coolers below the bosh-jacket, a row
of horizontal plates embedded in the bosh be-
tween the lower end of the jacket and the
twyer-coolers and acting as shelves, and
means for cooling said horizontal plates; sub-
stantially as described.

In testimony whereof I have hereunto set
my hand.

' CHAS. I. RADER.

W’itnesses:
H. M. CORWIN,
C. P. BYRNES.
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